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„„,n Proteins Havio, Hydrophobic 
„ al ns aoc DNAs Encode TOese Proteins 
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TECHNICAL FIELD proteins 
The present invention relates 

„ rhPse proteins, 
, ains DNAs encoding these y 
^ hydropic domains, ceus 

h rs for these DNAS, 
expression vecto - directed to these 

• fl th ese DNAs and antibodies directe 

inventlon can be 

The proteins of tne y 
proteins. The ant igens for preparing 

, „ as pharmaceuticals or as antig 
employed as pf huinan cDNAs of 

erected to these proteins, 
antibodies directed ^ ^ ^ 

the present invention can . - 

,r,H aene sources for gen 
diagnosis and gene rodu cing the 

the ^ coo , oun,d aa oooo ^ ceus 

— — w :rr;ic:: i — — 

proteins or membrane p recep tors or 

«f ^he corresponding rec t 

u :t oi- s — — - * 

and the like, m Dur ification and 

uti li Z ed for the detection, edification, pur 

. nf th e present invention, 
the like of the proteins of the p 
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^ T ■ pxtracellularly- These 

r us secrete many proteins extrace 

.lay important roles in the 
secretory P— pUV -P ^ material 

control, - — tiatio^ the uke of the cells- 
transport, *■ biophylaxis, ^ ^ 

— — uiar pro ;;;: ells . - - - 

th e intracorporeal manner 

they poSS ess hidden 

the drip, sc ^ 
injection or a number o. 

as pharmaceuticals, ir. 
potentiaUt.es interfe rons, infrleukins, 

human secretory proteins such ^ _ 

. Hn thrombolytic agents and 
erythropoietin, c addition, 

, H as pharmaceuticals. m 
currently employed ^ are 

• « other than those desc-i 
secretory proteins otner as 

. - tr ials for developing thei 
undergoing dinica- ceUs produce 

■ i c it is believed .ha- tn 
pharmaceuticals. liability of these 

secretory proteins Dhar maceuticals 
emoted to read to devest or 

utilizing them. pro tems pi*Y 
the other band, membrane 

; as signai receptors, ron channels, 

imP ortant roles, ^ ^ and the 

transporters and t e ^ E«lea 

=H„rtion through the cei 
s.ona! transductro. lon 

25 hereof include receptors 
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„. ion the potassium ion, the chlorxde 
lo for the sodiuin ion, tnc- y 
channels for sacch arxdes and amino 

, tbe U ke, transporters for sacch 
ion and the already 

h n clarxfxed that abnormalities xn 
i T t has been ciarii^ 

. are xnvolved xn a number of 
these membrane proteins are 

r diseases. Therefore, discovery of - 
pre vxously crypt 0g enxc ^ ^ 

new .embrane protein xs expected to 

« sc that isolatxon of new gene. 
the causes of many dxseases, sc 

od . ng the membrane proteins has been oesxred. 
6 , difficulty in the purxficatxon 

Heretofore, due to dxffxculty 

nf the se secretory protexns and 
fro m human cells, many of these 

• ha ve been isolated by genetxc approaches. 

Age :r:r;Lryxs 

in whxch a cuw QVTirPS 3inq on 

■ rtP cells secreting, or expressxng 
to express cDNAs , ana the cells 

v, P the protexn having the activity of 
the surface of membrane, the p 

„t are then screened. However, on.y genes P 

K ns can be cloned by using this method. 
with Xnown functxons can 

npra] a secretory protexn or a memo 
In general, ^ 

, ,P-st one hydrophobic domain within the 

protein - Mt ;: 1 * - — ° — 

a secretory sxgnai or 

. in the memhrane. Accordingly, if the 
to be entrappeo xn the 

of a hxghly hvdrophobxc doma.n xs observed xn the 

6X1StenCe f a protexn encodeo hy a cDNA when the 

, 5 amxno acxd sequence of a prote 
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o£ the ,n-irf — " aet "" ined ' 

whole base sequence secre tory protein 

it 15 considered that the cD» encodes 

or a merobrano protein. 

ob0E cts or I*™™* irvention is to 

The main ob : ect of 

oro teins bavin, hydrophobic 

^ ^ ' exo - s5 sion vectors ror tease 

n these proteins, exp— * 
DNAs encoding these P ^ ^ of 

- — ed ";; a ; ib ; dies ^ „ — 

^ hp , e DNAs and an^u 
expressing these and 

, . _ t as well a b 
proterns. Thrs ob,ec „ 

„, tb e present invention wri 
aov anca,es descriptior . „rth 

vnipd in the an ^ 
those skilled 

ref arence to the accopanyinq drawing. 
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BRIEF DE S= RI PT IOt) or — 

Flg ' of the protein encoded 

bv clone HP03394. ' the 

' - ' illustrates 
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^il- of the protein encoded 

bV clone HP03395. ^ iilustra tes 

Flg ' nf the protein encoded 

by clone HP10685. 
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Fig- 



hydr 

by clone HP10686 
Fig- 



illustrates 
file of the protein 

illustrates 



the 
encoded 



nrofile o£ the protein enc 

by clone HP10689. 



illustrates 



the 



;ded 



the 



Fig- 



u- n rv/hvd-oohilicity pro 
h yarophobicity/hYa- - 

by clone HP10690. 



£Ue Qf the protein encoded 
illustrates 



the 
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Fig- 



by clone HP10694. 



file of the prote 



in encoded 



the 



Fig- 



illustrates 

* the protein encoded 



jfile o 



the 



15 by clone HP10696. ^ illust rates 

Fi9 - 9 ro£ile ot the protean encoded 

by clone HP10697. the 



Fig- 



10 



20 bydrophobicity/nydropnilicitv P» 
by clone HP10699. 



illustrates 
file of the prote 



in encoded 



° F IKVEKTI ° N lt o£ -tensive studies, tbe present 

" " UUV cloned cO»s encode ptote.ns 

= have successfully oi 
25 inventors have 
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fnl i -lenqth cDNA 
^v-orr rh^ human tun icuyu 
„avrr.g hydrophobic domains fro, 
„ k thereby completing th. present invention, 
bank, tnereoy nro tein having 

■ s human P ruLei 
nt invention provides a 
present ^ veu rldna anv one 

i o nmtein comprising any 

ot an amino acid sequence seiecte 

1 tn 10. Moreover, tine y 
of SEQ ID NOS: 1 to 

, n „ sald protein, exemplified DV 
i^c a DNA encoding saia v 
provioes a una elected from the 

„p cf a base sequence selected 
comprising any one expression 

nf SEQ ID NOS: H to 30, an exp 
gro u P consisting of SEQ ^ 

to . t , at is capable of expressing said DNA by 
veCt °- , transformed eukaryotic 

Elation or in eukaryotic cells, * 

cell that is capable of expressing said DNA P 

npqrRIPTION OF THE INVENTION 
DETAILED DESCRIPIiur. 

The proteins of the present invention 

amole by a method for isolating proterns 
obtained, for example, by 

it unpq or the l-Lf-t-/ 
£tom human organs, cell 1»« 

eotides by the chemical synthesis based 
preparing peptides oy 

„, ch e present invention, o- 
0 amino acid sequence 0. -he 

£ot producing proteins by the recombinant 

. I the DNAs encoding the hydrophobic domains of 

these the method for producing 
pre sent invention. Among these, 

. bv the recombinant DNA technology P 
proteins by the expre s 5 ed in 

25 emptoyed. F or example, the proteins can 
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■ an BKA by in vitro transcription fro, a 
vit ro by Paring an ^ > ^ _ 

vect or having tne of the P res 

, in vitro translation using this 
carrying out m trans lated 

, te Alternatively, incorporation cu tne 
template. Alte known 

or into a suitable expression vector oy 
region into _ Qf the 

in tie art may lead to expression of a 

■ vntic cells such as Escherichia 
a a nrotem in proKaryotic cen 
encoded protei as 

, r , 1/s . e tc, and eukaryotic cells 
coli, Bacillus subtiUb, etc., 

insec- ceils, mammalian cells, etc. 
yeasts, msec- present 
„ the case where tne protern of .he 

. tlon is produced hy expressie, the », hy in vitro 
1 r serein of the present rnventron can he 

J , iporati. the translated r.ion ot 
pr od„ced r„ ei r * ^ ^ ^ 

thl s cDNA mto a vec. ^ ^ 

and the „ adding the vector to an in va.r 

a uhpr aerm extract, 

- - ' " bblC " tlCU10CY "IH correspond to the 

„ hl ch - ^ P01 " rs „. ^pliried by „, 

promoter . The R» POiyruerase promoters 

r d the lire. The vectors containing propter. 
T3/ sp5 and tne r-^ /T 7 
lvB erases are edified by pKAl, PCDXS, pr3/« 
these BKK poly-erases furthem ore, the 

18 , pT1/3 19, pBl»escript II and the UK.. 

\ . 0£ the present invention can he expressed m 
protein o£ the P mlcros on>e 
s _ted «. or the ror. ™- » ^ u 

5 added to the reaction system. 
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t*hp present 

In the case where the protein 0. 

ton is produced by express^ the ■» in a 
invention is P Ieco .»binant 

„u as Escherichia coli etc., 
mi croor<,anis» such as ^ 

,„ r ir which the translated region 
expression vector ir. wh. expre s S ion 

, the present tnventron is incorporated ,nto an exp 
° £ origl r whrch is capahie o £ repUcatin, in 

„ector havin, an or„» „ e _ bindl n, site, a 

— ' me 1S constru cteo. 

• „ site a terminator and the lilce 
^ M '. o£ t he host ceils wrth this expressrou 

r „ r the resulting transformant 
" , d by the cDNft can he produced in lar,e 

q uantittes m the ml croor g anrs K . m 

► • ina anv t-ranslated region can be oDt 

— C C °" ta dOT a „d a terrainatron codon in front 

vitiation codon anu a 
adding an mitiatio express the 

- - — ~ seie - ted " ansiated r: : 11 - . 

protein.—, - ^ y e prtlo „ o£ the 

. nrctei n with another protein. Only the p 
fusion prctem ^ thig 

■ onroded by the cDNA can be obtained 

fUSi0n " , co U are e^pliried b, the pUC 

Fscheiichia coli are 
vectors for Escnex 

■ - u the pET expression system, the p 
series, pBluescripu II. 

. the Dresent 

In the case where the protein of - 

+-v,o DMA in eukaryotic 
Mon is Produced by expressing the DNA 

n - in vention can be produced 
c cel ls, the protein of the presen. mventi 
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or as a me^rane protein on the 
as a secretory P-tern, trans lated 

u« ircorporati-iy 
f rP ll membrane, by n- - 
surface of cell eukaryotic 

■ ^ an expression vecwi 
. the cDNA into an ex F , ,»i 

" 91M „ s . proper, a spUcin, ■ 

additi on site anc. the lx» ^ ^ ^ 

^ the eukatyotlc ZZ«. ^ pMSG ' psVL ' 

pY BS2 and the UXe. 

— . — « : ; sed lB — 

mammalian cultured eel g 

rHO cells and the n^' 
Chinese hamster ovary C. ^ ^ 

Siberia cells, Kenopus oocyte 
fission yeasts, - ^ they ar£ capab le 

My eu,aryotic cells may he usee ^ 

. „ the proteins of the presen. 
of expressing the . euka ryctic 

be introduced into 
expression vector ca ^ ^ fche 

=> method known in rne 
— J, - he calcium Phosphate method, the 

electroporation method, -h 

.hod the DEAE-dextran method and 
Uposome method, Mention is 

**- the p i — - 

— * ^ PIOk ;T.e UoUte. a. P-. «- 
protein of intetes ^ ^ in 

cultu re by a o £ sep ^ 

i 0 « of the separation v 
the art. «a*ples ^ ^ or , 

•4-v, a denaturing «g etlt 

saltiM -out or 

t-ir>n enzymatic ui^ 
„»- sonication, « 11 j 
25 detergent, sonx 
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rpntrifugation, 
• „ dialysis, cenuix 

orecipitation, y 
solvent P^c P qD ,_ P?GE , isoelectric 

del filtration, SDS PAOt, 
ultrafiltration, ge hydro phobic 

, Q ion -exchan g e chromatograpny, 

focusing, rp , /prse phase 

chOT ato^V - - also lnclude 

i n f 5 atr.mo acia 
peotide fragment* k o- 

■ nq any partial amino acid sequences m 
containing any p to 10. These 

presented by SEQ ID NOS: 1 to 
acid sequences represe ^ 

be utilized as cu y 
peptide fragments can ^ 

v r, o' antibodies. Among the protei 
preparation o. anu secreted in 

, tlon those having the signal sequences are 

r ins after the signal sequences are 
- m^ure proteins aitei 

— " There£M ' t ., oE the pt esen t mention. *- »- 

protein ot tne y 

ins can be 

• - 1 amino acid sequences o- the m 
terminal ammo determination 

3 v,, n«sina the method tor l." 
easily determined by using ^ 

• te cf a signal sequence [JP A 
of cleavage site processing 

e some membrane proteins undergo the P 
Furthermore, some foms _ 
n surface to be converted to the 

shaU alsQ 

Such proteins or peptides m the 

. scope of the protein of the P 

^ Wlthir ' wh ere sugar chain-binding sites are 

Ti the case where suya 

invention. In tn proteins, 

arid sequences of tne v 

, in the ammo acid s« 4 

expression of tn- v 
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to „ hlc h sugar 

are added shall alsoeo»e -ttton 

the pr— »« lnVentl0n ' irvertion delude all the 

0, the present - ^ 

dlM the above-mentioned proteins. 
DN fcs encode, al synthesls , a 

i ■«« usirq a method -oj- 
be obtained oy using 

meth oo toe <*» ^ ^ i ; k t C ' invention w he cloned. 

- — ° £ ^ P " L,ed «. - 

cDN£ libraries aeriv 

£or exa-ple, i«« ■ poly(A) - W As 

™ ^ " m-ea. .e hu.au ceUs « 

be cells delivered from ^ ^ be 

he the culturea ce-is . 
operation or may Okayama-Berg 

« Bi oi. a. - 

h and Berg, P./ 
method iOkayama, H. ^ and 

r , lb ler-Hoffman methoo i 
170 (1982)1, the Gabler 

r 23- 263-269 (1983)1 and the 
Hoffman, J., Gene ' s . e t al., 

it IS desirable to u=e the ca PP , ^ 

Main a full-length clone m an 
0ld " W ^clall, — nn.an Uhea.es can 

In Edition, correal i[-io » can he 

. , . A The cDNAs or the ^ 
be utilized- The synt hesizing an 

, m the cDNA libraries by 

h Da sis of base seances of any 
25 oligonucleotide on the basis 
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nt i.ven^ior. and screening 
,■ in the cDNA of the present inven.i 
portion m for 

■ , this oligonucleotide ab a p 
the cDNA libraries using this o.ig 

.nrdina to a method Known 
colony or plague hybridization according 

th art. m addition, the ^fragments <* - present 
v can be prepar ed fro, an Eclated fro, h^n 

lls'bythe .thod m which oligonucleotides ^ 

■ ■-»> »re then used as the primers. 
are synthesizes, wnich are the 

The «s ol the Present rnventrcr. 

— es represented. «»■ OS: U - . - j 

Rentes represented h Y SCO » ~. » « 

iw u er (HP number J the cen 

summarizes the clone 

veined total number of oases 

v,- h the -DNA clone was obtained, .n 

be . of the amino acid residues of 
of .he cDNA, and the number or 

the encoded protein, for each of the cDNAs . 
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SEQ ID NO HP number 



Cell 



Number 
of 



dumber of 
amino acid 




15 



Umbilical cord blood 
Thymus 

Umbilical cord blood 
PMA-U937 

Urrbilical cord blood 
Umbilical cord blood 
Umbilical cord blood 
Umbilical cord blood 
Thymus 

Umbilical cord blood 



bases 


r pc idues 


2007 


o -3 " 


2264 


487 


1907 


262 


1727 


166 


2150 


41€ 


1986 


117 


2170 


324 


1738 


137 


1930 


311 


1892 


543 



, M as the cDNAs of the present 
The same clones as trie 

b e easily obtained by screen, the cD» 
invention can be 

constructed fro, the hurcan ceil 

. , in the oreseni invention ustng an 
tissues utUrted in 

oU.nucleotide probe synthesited on the as, 
seq ue„ce ol the cD»* provided in any one ot 

to 30 * j 4-o the individual 

In general, the polymorphism due to the 

, is rreguentiy observed in hunan ,enes. 

„ch one or plural nuclectrdes are 

.ccordmgiy, any c« m whrch one P ^ 
added, oeieted and/or substrtuted with 

present invention. 

.rnre^n in which one or plurai 
Similarly, any prote.n 
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> 4-4 4-n*-«H with other 
, , j dieted and/or substituted wit 

amino acias resulting 

the scope of the present invention, 

the actlvit y of the protein having any 
the protein possesses the ^ 

■ „ acid sequences represented by SE2 
one of the amino acid seq 

W W ' , - he oreseo- invention also rnclude 

The cDNAs of the prese. - 

f 10 bp ot more, containing any partial 

CDNA ^ a -he base sequences representee hy SflO » 

NOS: 11 to 20 or in e 

21 to 30. Also, DNA fragments consis-inc, 
NOS: 21 to within this scope. 

, d ar antl -sense strand shall come within 
strand and a:, ant ^ ^ 

Th ese DNA fragments can be «xl»- as 

gene -_ic diagnosis. _ fae 

The antibody of the i 

„ animal using the 
after immunizing an animai 

■ nf the present invention as an 
protein of the p ^ acld 

• nv synthesized based on 
that - chemically syn ^ 
„. the present invention and a prote 

„ eu*aryotic or proKaryotic 

,„ ,n antibody can be prepared by 
Alternatively, eukar y„tic cells 

the above-mentioned expression vector fo 

into the muscie or the arm of an animal by «0. 

„ - ge n- ,un and then ccUectinq a serum therefrom 
U=1 " 9 , rhat car, be used include a mouse, a rat, 

25 7-313187). Animals that car. 
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a like. A monoclonal 

. rabbit, a ,oat, a «- " he l » 

„■ -ed to the protein of the present rnven.ron 
antibody directed to me v 

£ the ^ — - — - —~ hybrldo 7 d 

In eddrtron to tbe aotivrbies and uses described 
aboTC , th e poiynucieotrdes and proterns o £ tbe present 

fnP uses or biological 
=«-iated with assays cited 

— " thOSB 3 !L ies described tot 

— ° £ ^ PreSCTt 1 1 b Y alrstratron 
administration or use of suoo proterns 

H^nn such proteins (such as, 
or use of polynucleotides encoding such 

or vectors suitable for 
1o in qene therapies or vec-cr 
for example, m y e " c 

introduction of DNA) . 

The polynucleotides provided by the present 

. n be used by the research community for various 

invention can be used ^ 

purp oses. The polynucleotides can be 

. t pro tein for analysis, characterization or 
recombinant protein 

tic use- as markers for tissues m which 
> therapeutic use, r 

« nreferentialiy e ^ u - c 

corresponding protein is pre 

, , or at a particular stage of tissue 
constitutively or at 

;^ Hi<;pase states), as 
. . . nr development or m disease 
differentiation or aevex F 

„ ol ,. =s chromosome 
■„ht- markers on Southern gels, as 
molecular weight marKers 

». , ^ rn iden^fy chromosomes or to 
!5 markers or tags (when labeled, to iden_- 
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. ■ .. Lo compare with endogenous DMA 
maD related gene position,, to .omp 

nts ,o identify Potential genetic 
sequences in patients .o 

. ders . as probes to hybridize and thus discove 
dlS ° rd - source of information to derive 

related DNA sequences; as . sourc ^ 
prs for genetic fingerprinting, as P 

PCR P " es in the process of discovering 

- ^ii- « known sequences in Tine y 
.. sub rract-oat -<n ^ ^ 

other novel polynucleotides; for 

er= £o r a-tacfent to a cnip" or other .-wort. 

01190 " 0( expression, patterns; to raise 

viHinr fo- examination o- « y 

I - oLn'ant^e, .« - — — £ 

„ d as an antr.n to sa.se — « "~ 

_e. Where the polynucleotide enoooes a 

prot . ln 

• u K^r^q or potentially Dinu=> 

" . in . re ceptor-U,and interaction,, 

so he nsed in mteractron trap 
the polynucleotide can also be 

, that described in Gyuris et 
v. o C for example, that ueat, 

TcT^- - — ^ ucleotldes 

lis, the other protern .th — — — « » 

— — " " id — on can 
The proteins provided by the p 

d m assay to determine biological activity, 
similarly be used in assay 

■ a panel of multiple proteins for high 
including m a panel 

hn rais e antibodies or to elicit, 
throughput screening; to 

B - reaaent (including the laoeiea 
-otner 1— response, as . tea, 

recent, in assays deseed to .uantrtatr 
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(or < ts receptor) m biological 
i n f the orotein (or 
ieV6lS ' ' in which the corresponding 

m3 rkPrs for tissues in wnicn 
fluids; as markers ro e ^tutivelv 
t - t. preferentially expressed <ett„er consaitutavely 

Pt0t " n of tissue differentiation er 

or at a particular stage of tissue 

nt or an a drse.se state,,- end, of course, to 

de " el0P ' eDt ors o- fiends. » h ere the protein 

isolate correlative receptors o. 

bl „ds or potentially bands to anotder protean ,sucn as, fo. 

x l.r.ceptor-Ugand interacts, tne protean can 
I::: adentafy tde ot h er protean uatt ^ -ding 

I or to adentafy abators of t, dindang antera c ao 
p „ lM an tdese dandan, anteractaons can 
u seo to screen for peptade or s«all molecule auditors o. 

a- n f the binding interaction, 
agonists of the util <tles are capable 

or all of these research utU-ti 

nr kit format for 
of being developed ante reagent grade or 

izat ion as research products, 
commercialization ^ 

Methods for performing the uses 

.killed in the art. References 

M *~ " tnOSe h noldde «atddUt Ration 

, ar,n such methods include 
disclosing sucn 

n Laboratory Manual', 2d ea., 
••Molecular Cloning: A 

( .„ T .,, Press, Sambrook, J • » t " r - 
Sprmg Harbor Laboratory ares., 
P . 193 o and "Methods in Enzymology. 

and T. Mamatis eds., 193- an 

Arademic Press, 
rlonmq Techniques', Academic 
Guide to Molecular Cloning 

c L and A.R. Kimmel eds., 1987. 
Berger, S.b. auu 
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_f fhe present 
Polynucleotides and proteins of the P 

n also be used as nutritional sources or 
invention can also oe 

- Sue uses include without limitation use as a 

supplements, sucn ubt. 

.» as a carbon source, 

tein or ammo acrd supplement, use 

use as a source ano use as a source o £ 

In sue. cases tbe protern or P*— °< ^ 

can be aadeo to t h e feed of a partisan or g anrs, or can b e 

adlinis terea as a separate soiiC or li^ Preparation, sucn 

as in tbe for. of powoer, pill., solutrons. suspenses or 

capsules. In the case of — ^ " 

Hnn „ an b e added to the medium 
polynucleotide of the invention .an 

in or on which the microorganism is cultured. 

a roll Prolif£Xatlgi^'"f^T-^Tlti?.T,lQP 

Br-tivitY ..... 

R protein cf the present rnventron .ay exhrb.t 

cytokine, can prolrferatron ierther rnducin, or inhabits 
or eel! differentiation .either induct or inhibit^ 

«<f nfher cytokines in 
mnw induce production of otner 
activity or may induce p 

certain ceU populatrons. Hany protein factors discovered to 
date , mciudin, ail *no„n cytokines, nave excite* actrvrty 
ln one or .ore factor d epen d ent cell prolrfaratrcn assays, 
and hence tbe assays serve as a convenient conflation 0 
cytokrne activity. The activrty of a protein of tbe present 
mention as evrdenced by any one of a ntrmber of routrne 
£acto - dependent ceil prolrferatrob assays for ceil Unes 
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B9/U , BaF3, MC9/G, M+ IpteB M+)# 2E8 ( »». Til... 

HT2, CTLL2, TF-1, Mo7e and CMK. 

f nrotein of the invention may, 
The activity of » protein 

_ oth et »ea„s, b . ~* b V «- ,,^3 

T _ ce ll or thymocyte proliferation 
Assays ror T-ceii 

include ^ «~ — ed in: cur ; n ; 

,, ctrnher Pub. Greene 
EM Shevach, W StroDer, 
D.H. Margulies, t.M. 

— an d ^ 

vitro asaa, — 3.3-3.!, ^7 

. . TA vai et al., J- Immunol. 
eh .jj ps - n Humans ; TaKai eu 
7, Immunologic studies 

„ i_ ,i j. Immunol. 
137:3 49,-3500, 19B6; BertagnolU et al . , 

„: At a i , cellular Immunology 
14 5-n06-1712, 1990; BertagnolU et al., 

m p- al., J- Immunol. 
13 3:327-341, 1991; Bertagnolli, e- 

ot al J. Immunol. 152: 1756- 
14 9:3778-3783, 1992; Bowman et al., 

1761, 1994. 

MMy . far cvtoune Production and/or 

„ es —at station, tnase desc^a - 

P „l T oell station, K^, - «-* 

7 E e a. Coligan 
EM in Current Protocols in Immunology. J.E.e 

, 12 1-3 12.14, John Wiley and Sons, Toronto, 
eds. Vol 1 PP- 3 - 12 ' 1 ^ 

* m ™« and human Interferon y, 
1994 ; and Measurement of mouse 

* Drnrnml= in Immunology. o.E.e.a. 
■•u >- d n T n Current Protocols 

^ Schreiber, K.u. -u 
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* q 1-6 B 8, John Wiley and Sons, 
Vrl 1 PP. 6.8.1 o.o. °, 
Coligan eds. Vci i HP 

Toronto. 1994. 

Rss , ys £or proliferation an d d rf f erentiat ron or 

» M ,, ti c an. — ^ 

5 liBtatlM , those d e 5 cri b e d in: -sorest of ■»» ana 

Mu „ne mterleukin 2 an d - « ' D ""' 

. Dr .t. nro i s in Immunology, 
i d p in Current Protocols 
L S. and Lipsky, P.E. in 

■ Vn i 1 DD 6 3.1-6.3.12, John Wiley anc 
7 =- e a. Coligan eas . Vol 1 PF- 

- t t? vn Med. 173:1205- 
+ n 1991- deVries et a.., J- Ex P- 
Sons, Toronto. 1991' ae 

pr al Nature 336:690-692, 1988, 
ir 1211, 1991; Moreau et al . , 

1 n S A 80:2931- 

at a i Proc. Natl. Acad. Sci. U.S.A. 
Greenberger et ai., 

1- of rouse and human interleukin 6- 
2938, 1983; Measurement of r.ouse 

* Prn^ocxrs in Immunology. J.E.e.a. 
Nordan, R. In Current Pro_oco_s 

. - pp 6 .6.1-6.6.5, John Wiley and >ons, 

Coligan eas. Vol PP 
1S e, aX., Proc. »ati. - d . So, US. • 

83I1 .57-1S«. IPS. Measured of h u»an mterleuHn 

rl.rk SC. and Turner, K. J, In 
Bennett, F. , Giannottr, J., Clark, S. 

current Protocols in I-»ol= W . — ■ CoU,an e d s. v ol 

. . q riarletta, A., Giannotti, 

20 of mouse and human Interleukrn 9 - Ciarle 

r v t In Current Protocols m 
j . Clark,S.C. and Turner, K.J. 

^ vol 1 PP- 6.13.1, John 
t tt p a Coligan eds. Vol i PF- 
Immunology. J.E.e.a. uoixy 

Wiley and Sons, Toronto. 1991. 

^ s for T-c.ll clone responses to aniens 

„. ulU identify, -on, others, proteins that affect 
25 (whicn will laenn y, 
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n ^ T-rel" effects by 
A ,- T ceU interactions as weil as drrect T c.l- 

v r t crrober °ub . Greene Publishing 

— " who r;::i; ;\; — , — 

and , h eii cellular receptors, Chapter 

„t a , Prcc. Natl. Acad. Sci . USA 

77; eo 91 - 6 OSS, !«., Weirder et at., 
u . fl05 _ 4 „, 19.1, Ta,ar et al.. o. -unol. 13-3 
1986; et al., 3. I—"*- "0:508-512. 1988 ' 

.„ of the present invention may also 
A protein or uie f 

emulating or immune suppressing activity, 
exhibit immune stimulating 

«.«.,.»«. '-—»•-•■"••'•■ r::"i 

treatment of varrous immune defrcrencr 

«rfoficiency (SCID) , e.g./ 
, «4-„„ severe combined iirmiunode,iciency 
(including severe o , * ™ 

; n re gulatmg (up or down) growth and proliferation cu 

, as well as effecting the cytolytic 
and/or B lymphocytes, as 

r-hor cell populations. These 
f nk cells and other cen p^f 
activity of NK ceix^ 

ko raused by viral 
iMM ne dericiencres ma y l=e 9 e„etrc or b e 

My resuit from autormmnne drsorders. more specrfrcair, 
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, „ causes by viral, bacterial, fungal or 
infectious diseases causes 

v, ratable using a protein of the 
0 , he r infection may be treatable 

, n xn^luding infections by HIV, hepatitis 
present invention, including 

V1 _, . — " a pp a ; 

i n hP useful where a boost to the 
prese nt invention may also be 

svste, generallv may be desirable, i.e., « 
immune system y eilc 

treatment of cancer. _ 
Autol « ne disorders which may be treatea using . 

f o£ the present invention include, for example, 
protein or tne y 

multiple sclerosis, systemic 
connective tissue disease, multiple 

arthritis, autoimmune 
lupu s erythematosus, rheumatoid arthritis, 

t . m GU Ulain-Barre synorome, autoimmune 
pulmonary ir.tla-ation, Gu-llal 

, „ rii.hetes mellltis, myasthenia 
thyroiditis, insulin dependent diabetes 

. gra£ *-versus-host disease and autoimmune 

A . suoh a protein of the present 

inflammatory eye disease. Such 

.-,1 'r, the treatment of allergic 
invention may also to be useful -n tne 

=,,rh as asthma (particularly 
teactions and conditions, such 

allergic asthma, or other respiratory problems. Othe 

conditions, m -0* — — * 
.^uding, for eaample, organ transplantation, , may also be 

tteatable using a protein of the present invention. 

, eins o- ^ invention it may also be 
Using the proteins o- 

.nnnses ir a number of ways. Down 
possible to immune responses, in 
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av be in C ,e ^ o. inhibit « blcc^n, 

imune response the 

v n the induction of an 

preventing the inhibited oy 

of activated T cells may be - 

functions of g £peclfic 

t cell responses or oy 
suppressing T cex u 

. it. cell s, or both, Immunosuppression 
tolerance m ^ active , no n-antigcn-s P ecif ic 

responses is g ener lis t o 

wh ich requires continuous exposure of 
proce5S which req inVO ives inducing 

• aaent Tolerance, whicn 
the suppreSS1 ve , t ^ aistingulshable 

non -« s pon S1 veness «» « ^ anti aen- 

£roK .-^suppression « ^ ^ 

has ceased. Operat reexpoS ure to specific 

- . T -ell response upon reexpo 
the lack or - T ^en 

of the tolerizing agent, 
•ir* t-he absence o- tne 
antigen m the au antigen 

la tina or preventing one or mo 
Dovm regulating or . nt - iaer 

■ 3 lymphocyte antigen 

Mncludina without limitation 3 lymp 
functions (mcluom. preventing 

. ,„ for example, Bl))» e.g.. 
functions (sucn as , wU1 

efu l in situations of tissue, skin 
be useful m [G VHD) - For 

i in araft-versus-host disease 
transplantation and m gra 

„ f t cell function snouiu 
example, blockage tranS plantation. 

, rissue destruction in tissu- 
reduced tissue rejec tion of the 

. , lv m tissue transplants, 
T ^ lCaUy ' . ita recognition as foreign 

lant t S initiated througn its recog 
25 transplant is 
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byIceU «, foiled b va,i»„e 

bJ „ istration of . Bolecuie whrch inhibits 

transplant. The administration 

. „„ of a BT lymphocyte antigen with its 
or bi oc*s interaction * 

n atnral U.and.s, oh i-ne cells .such 

f oi a peptide having B7-2 activity alone or -n 
„ono,errc for. o. pep ^ 

conation with a .ono.eric for, of pep 
aotrvrty of another B lymphocyte antigen ,e.g., B™. 
v oloc.mg antibody,, prior to transplantation can lead 

_ M cells „ithouf trotting the corresponding 

■ , Blowing B lymphocyte antigen fonctfon 
costimulatory signal. Bloctc.ng 

< • eim fhpsis by immune ceils, 
in this matter prevents cytoKine synthesis 

. , hns acts as an immunosuppressant. 
enr u as T ceils, ana thus acts 

SU a icn be sufficient 

i.rk of costimulation may also be 
Moreover, the lack ot 

to anergne the T ceils, thereby inducing tolerance 

biocUno reagents may avoid the necessity of 
antigen-blocking « y 

.•of these blocking reagents. To 
repeated administration of these 

, s . jfficien t immunosuppression or tolerance in 

achieve saffxcxen ^ & 

subject, it may also be necessary ,o block 
cognation of 3 lymphocyte antigens. 

Af nart icular blocking reagents in 
The efficacy of particui* 

preventing organ transplant reaction or ^ 
_ sed g Si ng anf.ai .odefs that are predrctrve of 1 
in _ ^ <* "rare " 
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nrafts in rats and xenogeneic 
include allogeneic cardiac grafts 

m , rp bo th of which have 

been used to examine the immunosuppressive effects o. 

, pins in vlV o as described in Lenschow et 
r TU v4Ig fusion pro -ems in v_v 

al , sconce « ^ 

Ac ad Scl US,, .. = 11102-11105 a» 2! . « murine 
„ , Paul ed , Fundamental Immunology, Raven 
models of GVHD (see Paal ed., 

^effect o t biocUn, B ^Phocyte ar, ig en Action in vivo 
or the development of that disease. 

31 oohin, antiden funotioo may atso . 

- i f„, -reatmg autoimmune diseases, 
therapeutically useiul for -reati g 

„. a . e -he result of inappropriate 

Many autoimmune disorders a.e 

. f x ceils that are reactive against self tissue 
activation of T ceus 

a „d which promote the production o £ cytokines anc 

autoantibodies invoived an the pathoicy o, the diseases. 

„ M the activation o £ autoreacctve X ceUa may reduce 

or eUmmate disease symptoms. Ministration o £ reacts 

„ Mch bioc* cessation ot T cU. by disrupting 

_ P tot:U g and interactions * B iymphocyte aniens oan he 

hthl , T cell activation and prevent produotion of 
used to inhibit T cel. 

autoantibodies or . ceU-derived cytokines which may be 
inTOl ved in the disease process. -itionaffy. 
te.er.ts may induce antigen- specie 

autoreactive T ceUs which cotaid iead to for,-tero relief 
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_ the disease. Th e efficacy of — 
pte ventin ? or — ne disorders car. b 

etermine d osm g a nu-ier of — ' — 

Mdels 0£ _ „e — ■ — — - 

w u a1i H S systemic iupus 
experimental autoimmune encephalitis, 

■ NZB hybrid mice, murine 

erytte atosis in H^lPT/lpr or 
au „e coU^cn arthritis, crabetes -IX.,- 

Pau l ed., runda^nta, — NM Y ° rk ' 
iQQQ pp. 840-856) . 

of a, anfi,en — - * 

B -, w hocyte ant.en of UP re^atin, 

, also be useful in therapy. 

Ovulation of i«ne responses .ay be t 

. ar existin, «une response or eliciting an 
enhancing an existmy 

inlti3 l i«ne response. Per e*a,ple. enhancing an ia,une 
esp onse through — B i^ocyte antigen function 

■ , diseases such as influenza, the coaoron cold, 
sy5 te»ic viral disease 

and encephalitis Ight be alleviated by 

of st i n ulatcry fonas of B iyaaphccyte antics syste»icaliy. 

. -t antj -viral immune responses may ce 
Alternatively, ant. vim 

t rp i i s from the 

rtfl T cells in vitro with viral 
patient, costimulatmg the T 

Ised APCs either expressing a peptide of the 
antigen-pulsed Ai-us 



PCT/JPOO/03942 



WO 01/04297 



27 



10 



15 



20 



25 



^nether with a stimulatory form of a 
present invention or together - 

V and reintroducing 

f rtP oresent invention ana reiuu 
soluble peptide of the prese. 

thc . „itro T cells the Pa-- ~ 

^ of enhance anti-viral «une responses — ■» » 
isolate infected cells from a patient, — ^ 

auuleic acid encoding • — " - — C 
scribed -em such Cat toe cells egress al 

* Ard reintroduce tne 

p„«i« of the protein on their surface, and 

- „„i The nfected cells would 
tr ansfected cells into the parent. The - 

■ caD able of oelivering a costimulatcry signal to, 
now oe capable ui v* 

thereby activate, T cells in vivo. 

In another application, u P regulation 

f rtiaen function (preferably B lymphocyte 
enhancement of antigen tun 

* i the induction of tumor 

antigen function, may be useful -n tne 

le „ neuroblasts carcinoma, transfected with 

cllhiprt to overcome 
ran be administered to a sublet 
invention can De 

_, s pecific tolerance in the sublet, if - 
t _ cell can be transfected to .press a combination 

If u an expression vector 
can be transfected ex vivo with an exp 

„f a Peptide having B7-2-like 
directing the expression of a pep 

or in conjunction with a peptide having Re- 
activity alone, or m con D 

The transrectea 

A/r,r R7-3-like activity. 
1-like activity and/or B7 3 
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t _ r cell s are returned to the patient to resuil in 
passion of the pept.es on the surface of the transfected 
dl. Mternatively, gen. therapy techniques can be used to 
target a trmor cell for transfection in vivo. 

„<= th. peptide of the present 
The presence of cne p^f^ 

invention having the activity of a B lymphocyte antigen.s, 

on the surface of the t«« cell provrdes the necessary 

• 1 tn T cells to induce a T cell mediated 
costimulation signal to T cells 

lmun e response against the transfected tt«or ceils. In 
10 Edition, tcor ceils whrch lacs MHC ciass , or MHC class XI 

u- Vi fpii to reexpress sufficient amounts of 
molecules, or which fail to reexp 

mhc class -I molecules, can be transfected 
MHC class I or MHu class 

Ulth nucleic acid encoding ail or a portion of (e.g., a 
cyC oolas.io-do,a 1 „ truncated portion, of an MHC cfass I . 
15 chal n protein and B , ficroqiohuiin protein or an MHC class 

vwr riass II 0 chain protein to 
II a chain protein and an MHC class 

« MHC class I or MHC class II proteins on the 
thereby express MHC class 

ce u surface. Expression of the appropriate class I or class 
u MHC in conjunction with a peptioe havrng the actrvity of 

, „ R7-1 B7-2, B7-3) induces a 1 
20 a B lymphocyte antigen (e.g.. 

cer listed i^une response against the transfected tu.or 
ce n. optionally, a gene encoding an antisense construct 

Mur rlass II associated 
which blocks expression of an MHC class 

protein. such as the invariant chain. can aiso he 
25 cotransfected wrth a °» encodrn, a peptide having the 
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u , antiaen to promote presentation 
activity of a B lymphocyte antigen 

• , H antxaens and induce tumor specific 
of tumor associated antigen. 

f o t cell mediated immune 
inunumty. Thus, the induction of a T ce 

h c sufficient to overcome 
response in . human subject may be suff-cr 

tmor -speciflc tolerance in the subject. 

Th . activity of a protern of the invents .ay, 

fher mears , be measured by the following methods: 
OTong oth er means, ^ 

Suitable assays for -hymocyr 
cyt ,cr,eity fholude, without limitation, those described 

ln . current Protocols in f— g y, E d by C 

. . f M Shevach, W Strober, Pub. 
? M Kruisbeek, D.H. Margulies, 

• . M and Wilev-mterscience (Chapter 
Greene Publishing Associates and . 

3 In Vitro assays for Mouse Lymphocyte Function 3.1-3. , 

, ^ studies in Humans); Herrmann et al . , 
Chapter 7, Immunologic studies 

Ptoc H .tX. ,oad. scr. US, — eS- 2 -, »»< »~ ^ 

al rmmunol. ^1968-1^, * ^ ' 

, • fl f a1 J. Immunol, 
fmmunol. 135:1*4-1572. 19S5; Taker et a!., 

i i T^munol- 140:508-512, 
137:3494-3500, 1986; Tafcai et al., J. ™» 

e , al Proc. Natl. Acad. Sci. USA 78:2488 
1988; Herrmann et al., 

. al j . Immunol. 128:1968-1974, 
2492, 1981; Herrmann et al., 

A et al a. Immunol. 135:1564-1572, 1985; Ta.ai 
1982; Handa et al., 

et al a fmmunol. 337:3494-3500, 7986; Bonnet .1., • 
." 6 , 1992 - 1999; T a k ai et a!., o. — . 340:509-532, 
Virology 61.1992- 

,3- „t- al Cellular Immunology 133:J2/ J<u, 
1988; Bertagnolli et al., 

et al J Immunol. 153:3079-3092, 1994. 
1991; Brown et al. # u • 
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assays for T-ceU-oependent in-anoglobulin 
respOT5 es ana taetype switch^ -1U — V, 

other s. proteins t*« — * ,-c.U depended antibody 
responses an d tbat .«.« Thl/M Profits, inciude, without 

, limlt aUo„, t n.se - " MUnCl - 

"R rell function: In 
144: 3028-3033, 1990; and Assays for B 

„ j t t ard Brunswick, M. In 
vitro antibody production, Mond, J.J- and 

p Coligan eds. Vol 1 

C Ur .ent Protocols m Immunology . J.E.e.a. 

pp 3 8 1-3.8.16, John Wiley and Sons, Toronto. 1994. 
Q ' Mixed lymphocyte reaction (MLR) assays (which will 

^ify, a,on, others, proteins that generate predominantly 
Thl and CTL responses, include, without ligation, those 
.escribed in: Current Protocols in — ogy, Bel by J. E. 

aM K^uisbeek, D.H. Margulies, E.M. Shevach, W 
Coligan, A.M. K.uisoeeK, 

«. Publishma Associates and Wiley- 
15 Strober, Pub. Greene Publisnm, 

(Chapter 3, in Vitro assays for Mouse 
interscience (Chapter 

^ 1 3 19- Chapter 7, Immunologic studies 
Lymphocyte Function 3.1-3.19, Chapt 

Takai et al., J • ™>1. 137:3494-3500, 1986; 
ir. Humans) ; Takai eu 

i i ^n- 508-512, 1988; Bertagnolli et 

Takai et al., J- D»unol. 140.508 51/, 

20 al., J. I-unol. 149:3778-3783, 1992. 

Dendritic cell -dependent assays (which will 

nfl oth ers, proteins expressed by dendritic 
identify, among otners, y 

i,» T-cells) include, witnout 
cells that activate naive T cells) 

. «+- al J. Immunol, 
notation, those described in: Guery et al., 

i Tmirnal of Experimental 
25 134:536-544, 1995; Inaba et al., Journal 
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of al . Journal of 
173-549-559, 1991; Macatoma et al., 
Medicine 173.-" 

^ — - »»• — 1 - ai - jo ; 

Jou rnal o t Virology «7:40«- 4 0... Huang .t .... 

Journal 01 

• p 264-961-965, 1994; Macatonia et al . , 
Science <>64.yoi 

• ■ icq. 1255-1264, 1989; Bhardwaj et al., 
Experimental Medicine 169.1255 

- 1- i nation 94:797-807, 1994; and 
i ~f clinical Investigation 
Journal of Clinicax 

:naba et al., -rnal o« -P— " -22: 6 31-S,0, 

, lM0 ' .ssays tor ft**** survival/apoptosis .which 

Ml identify, a„ong others, proteins tn.t Preve . 

j „ro-eins that regulate 
after superantigen induction and pro.em 

. .is) include, without limitation, -hose 
lymphocyte homeostasis) inclu 

. • ot- al Cytometry 13:795-808, 
described in: Darzynkiewicz et al., Cy 

et al Leukemia 7:659-670, 1993; Gorczyca et 
L5 1992; Gorczyca et al . , Leu 

v, „. 1945-1951, 1993; Itoh et al., Cell 
al., Cancer Research 53.1945 19bi, 

u , imirnai of Immunology 
66;2 33-243, 1M1, 2-harchu k , aourna. 

■ of al Cytometry 14:89i-897, 
14 5:4037-4045, 1990; Zamai et al., Cy 

• i Tournal of Oncology 
ot- al international Journal 
1993; Gorczyca et al., 

20 1:639-648, 1992. 

.ssays tot proteins that influence early steps o £ 

p inrlude, without 
* aprf development mciuae, 
T-rell commitment and aevt: v 

„• 0 - a i Blood 84:111" 
U.itation, those described in: m*. .- 1 ■ - 
U7 199 4; Tina et ai . , Celluiar Lunology 155:111-122, 

25 1SM1 oaly et al., Blood ,**»««. »»» «' 
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a cri MSA 88:7548-7551, 1991- 
Pro c. Nat. Acad Sci. JSA 

ln of the present invention may be useful 
A protein or tne h 

. eiq and , consequently, in the 
ir regulation of hemopoiesis 

tent of myeloid or W hoid cell deficenc.es. 

\ cal activity in support of colony forming 

marg inal biological ^ indicates 

0 . of factor-dependent cell 

cel1 „ a in supporting 

«■ in regulating hematopoiesis, e.g. 

in volvement m regu ^ ^ 

the growth and proliferation of eryt 

, e or in combination with other cytokines, thereby 
" tii , ty for example, m treating various anemias 

seating utility, f irradiatlo „therapy to 

for use in conjunction w-tn 

-I tne P— ,on o f eoytnoo. — - 
us , soppo.^ t h e ^ - 
Srytht0ld " us sue, as tes an, 

° £ mYel ° ld „ . toaaitiona! «. ao^ity, 

-* tS, -* hi ' e . cClon „ lth opotherapy to 

use£ul , e^e, i, — tron w 

nt or treat consequent -yelo-suppression. 

:: :i - — ° £ — yocyc : : 

„nt, o, .at.ets tnereOy aUo.n pre^n 

nlatelet disorders sucn 
„ ont of various plateiei 
treatment ol or 

thro „ P enaa, anO .neraUy too „J 

i-n nlatelet transfusions; and/or m 
complementary to platele- 

rfoMtior of hematopoietic stem 
the orowth and proliferation 

Ln - i i n f the above- 

5 „ hich .„ oapaMe .« -turin, to any and .» 
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^ti- ceUs and therefore find therapeutic 
mentioned hematopoietic ce_i~ 

utlll , y iu „ stem cell disorders .such as those 
csnaliy treated with transplantation, indudrn. ^ 

„ aplastic anemia and paroxysmal nocturnal 
limitation, a P iasUL 

h emo gl odinurra„ as well as an repopulatin, the ate, ceU 
apartment post irradiation/ chemotherapy, either in-vivo or 

M : f > 1 hone marrow 
M e in conjunction with Done 

ex-vivo (i.e., 

tra nsolantatro„ or with periphera: proctor ce! 
transpl antation <homolo g ous or heterolosousU as norma! 
cells or genetically manipulated for ,ene therapy. 

fDin n f -he invention may, 
The activity of a protein of -tie 

hp measured by the following methods: 
amona other means, be measured y 

Suitable assays for proliferation and 
diff erentiation of various hematopoietic lines are cited 
above . 

ctp . C eli differentiation 
Assays for embryonic stem cel. 

, uhl ch will identity, amon, others, proteins that influence 
„rc drfferentiation hematopoi.srs, include, without 
station, those described in: Johansson et al. cellular 

=1 Molecular and 
•c i/ii isi 1995; Keller et al . , 
Biology i5:141-15l, 

. 13.4-73-486, 1993; McClanahan et al., Blooa 

Cellular Biology ' i0%J ' 

81:2903-2915, 1993. 

assays for stem cell survrval and differentiation 

,„ hl ch will identify, amon, others, proteins that rebate 
25 ^pho-hematopoiesis, include, without limitation, those 
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.. d .„. Methyicellulose colony forming assays, 
aescrioed , 

MG In Culture of Hematopoietic Cells. 
Freshney, M.G. in 

et al eds. Vol PP. 265-268, Wiley-Liss, Inc., 
Freshney, et al. eas 

0 , a i Proc. Natl. Acad. Sci. USA 
york , „. lM 4, Hiraya»a et a!., 

B9!59 07- S91 l. 1992- "CO co y 

cens „ lth n 19h o»U*~t« Potent. McHiece, :.K a 

B-idoell, I- -iter. of H-.topoi.tic Ceil, ^ 

„ et al eds. Vol PP. 23-39, Wiley-Liss, Inc., 

Freshney, et ai. 

u al Experimental Hematology 

York, NY. 1994; Neben et al.. 

22;353 _ 359 , 199 , ; cobblestone area forming cell assay, 

h r RE In Culture of Hematopoietic Cells. ' • 
Ploemacher, , Tnr New 

f al eds Vol PP. 1-21, Wiley-Liss, Inc., 
Freshney, et al. eds. v 

term bore marrow cultures in the 
York, NY. 1994; .ong term bon 

tt Dex r er, M. anu 
presence of stomal cells, Spooncer, * ' 

P v rolls R I- Freshney, 

, rer T . in Culture of Hematopoietic Cells. 

* Tnr New York, NY. 

« .a., voi pp. -ixoy-u... Inc "\ 

199 „ ^ «™ -Itu. initiation cell assay, SotHet la„ . 
H a In coltor. of Hematopoietic Cells. -esnney, et al. 

L -I PP. 139-1-- "iley— New .or*, «■ 1994. 

~~t- invention also may have 
A protein of the present mventio 

Hons used for bone, cartilage, tendon, 
utility in compositions used 

, nd/or n erve tissue growth or regeneration, as well 
ligament and/or nerve 

„ tissue repair and replacement, and 
as for wound healing and tissue ^e P 

- ont o- burns, incisions and ulcers. 
5 in the treatment o- Durua, 
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. . , he prese rt invention, which induces 
A protein of the presto. t- 

nwth in circumstances where bone is 
carriage and/or bone growth in 

™iicatior -n the healing of none 
no t normally formed, has application - 

HDfprts in humans and 
e „nr cartUage damage or defects 
fractures ana can-i y 

in rinsed as well as 
have prophylactic use in closed 
invention may nave y t> 

L,^ - - - — - duced by t ; 

-ributes to the repair of congenital, 
osteogenic agent contributes 

traum a induced, o, oncologic ^ «-< -nrof 

A protern of thi. invention »ay * - uaed 

f „. of periodontal disease, ana in other tooth 
the treatment or p^j-x 

nrn , ndp an environment to 
, epalr processes. Suoh agents may provrde a. 

; t l ract D one-for.r„g celia, striate growth o t hone-.or.rn, 
cell a or induce differentiation o £ progenitors ot oone- 
„ rc ,„ o£ the invention may also be useful 
forming cells. A protein of the 

in th e treatment of oateoporosia or oateoarthrrtra, sue 
thr ou,h aviation of hone andfor cartrlage rep.rr or hy 

n * tissue destruction 
bl ocKrng rnflaa-atron or proceaaea o_ 

. activity, osteoclast activity, etc., grated 
(collagenase activity, 

by inflammatory processes. 

f tissue regeneration activity 
Another category of tissue reg 

th at may he attrrhutahle to the protein of the present 
„n la tendon/ligament fatten. » protein of 
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pres „- mention, which induces tendon, Ugament-me tissue 
or other tissue nation in where such tissue 

is Mt r.ormaUy — , has appUcation in the hearing or 
tend on or ligament tears. de^itres an, other tendon or 

, , other animals. Sucn a 
ligament defects in humans and other 

likP t-issue inducing 
pre paratien employing a tendon/r rgament- IrKe .as 

u. ,,„ir use in preventing damage to 
protein may have prophylactic use i P 

ln reparrrn, detects to tendon on ligament tissue. De novo 

MiVp tissue formation induced by a 
rendon/ ligament-like tissue 

position of the present invention contributes to the 
reD air of congenital, trauma induced, or other tendon or 

„ f , s of othe^- origin, and is also useful m 
ligament defects of otne- 

• last ic surgery for attachment or repair of tendons 
cosmetic plastic surgeiy 

f t-h<= nresent invention may 
or ligaments. The compositions of the prese 

pI ovrde an envrror-ent to attract tendon or Ugament-rorming 
dU. stimulate growth or tendon- or Ugament-rormrng ceils, 

. . Hnn 0 * progenitors of tendon- or 
induce differentiation o- P-°g 

f no cells or induce growth of tendon/ ligament 
Ugament- forming cells, 

nitors ex vivo for return in vivo to erfect 
cells or progenitors ex 

tiss ue reoair. The compositions or the invention may also he 
use£ul the treatment o £ tendinitis, carpa! tunnei 

^ Maament defects. The 
syndrome and other tendon or -igame 

■ ma v also irclude an appropriate matrix and/or 
5 compositions ma* also m.i 
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r „ ripr as is well /-novm in the art. 
sequestering agent as a carrier as 

. • r-f rhe present invention may also be 
The Drotein of tne present 

use£ul for proliferation of neural cells and for 

generation of nerve end Oram tissue, i.e. for the 

treatment of central and peripheral nervous system diseases 

and neuroparhies, as -XI as mechenrcal and trau.atrc 

reorders, whrch involve defeneration, death or trauma to 

n eura! ceils or nerve trssue. More specifically, a protean 

_ nf h ' opases of the peripheral 
may be used in the treatment of diseases 

v, a c norioheral nerve injuries, 
nervous system, such as per.pne 

^ inral^zed neuropathies, and 
peripheral neuropathy and local-zed 

, . cnrh as Alzheimer's, 

central nervous system drseases, such 

Vinson's disease, Huntings disease, amyotrophic 
latetal sclerosis, and ShyOra,er syndrom. Further 
condltlons which may he treated in accordance with the 
pres ent invention include mechanical and traumatrc disorders, 
such a5 spinal oord disorders, head trauma and 
cecehrovascular drseases such as stroae. Perrpheral 
ne uro P athres resultln, fro. chemotherapy or other medical 

ko treatable using a protein of the 
therapies may also be treataoie 

invention . 

Proteins of the invention may also be useful to 
pcomote natter or faster closure of non-healin, wounds, 
lucludin, wrthout limitation pressure ulcers, ulcers 
essociated with vascular rasuff iciency, surgica! and 
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traumatic wounds and the like. 

.j that a protein of the present 
It is expected tnat a f 

activity for generation or 
invention may also exhibit actxvxty 

51irh as organs (including, 
oration of other tissues, such as o y 
regeneration 

a . liver, intestine, kidney, skin, 
for example, pancreas, liver, 

f , skeletal or cardiac) and 
, - ■ , mii-^rle (smooth, sKeieudx 
endothelium) , muscie 

, ascular — — 1 or ;°; 

D r OT otrn g the growth of CUS co.prrsrr.g such tissues, ear 
o£ t he desrred effaces -V be W inhibit or rcoduratron of 
£ibr otic scarring to * nor.ai tissue to regenerate. A 

, u . exhibit angiogenic 
nf the invention may also exnio 
protein of tne 

activity. 

<= nresent invention may also be 

p protein of the present. 

use£ul for ,ut pto.c-.oa or regeneration an. treats of 

in various 
fibrosis, reperfusion injury m 
lung or liver fibrosis, V 

„._ ns ^suiting from systemic cytokine 
tissues, and condition, resulting 

damage . 

A protein of the present invention »ay also 
usa£ul £ or prodrug or inhibiting drf ferentratron o £ 
tlS sues described aoove fro* ^cursor trssues or ceiis, or 

n, nf r issues described above, 
for inhibiting the growth of tissues 

The actrvrty of a protein of the inventron nay, 
« other *eans, be measured by the following methods: 

activity include, 
Assays for tissue generation a.tiv y 

, . t -tion those described in: International Patent 
5 without limitation, rnose 
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rarf iiaae, tendon); 
Publication No. WO9S/1603S (bone, ca-tilage, 

, ! Patent Publication No. WO95/05846 (nerve, 
International Patent ro^ 

-•on.l Patent Publication No. W091/C7491 
neuronal); International Patent 

(skin, endothelium ) . 

. u ^rtivitv include, without 

Assays for wound healing activity 

llmit arion, those aescrfhea in: Winter, — 
Healrn,, PPS. n-112 (Kaihach, Hi ana Kcvee, Of, «...,,«« 
Boo * Medical Pushers, Inc., C hl ca,o, as moaified * 
Ostein and Mart, Invest. _1 ,1:3— — , . 
^i^LviaZlnliil^^^ 

* nrpsent invention may also 

A protein of the present 

exhil ,t acrivin- or actrvities. mhihins «« 

£ollicle strmuiatin, t »» S .rSH,, while actions a„a are 
char acterirea hy tneir aMlity to strata the release of 

nrqu\ Thus, a protein of the 
follicle stimulating hormone (FSHI . This, 

present invention, aione or in neteroaimers with a member of 
tn e inhihin . family. -Y - » ' -traceptive hased 

on the ahility of inhioins to aecrease fertility in female 
„als ana aecrease spermatogenesis in male ma^als. 
ministration of sufficient amounts of other inhinrns can 
lndU oe infertility in these mammals. Alternatively, the 
pr otem of the invention, as a homo d imer or as a heteroormer 

, usetul a s a fertility inducing therapeutic, hased upon the 
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abil ity of activin moiecules in stimuiatin, rSH release from 
cell s o- the anterror pituitary. See. for example, United 
Stares Patent ,,798,985. K protein of the invention mey also 
be useful for advancement of the onset of fertility in 
sexua Uy ia-ature — 1.. - as to incr.„. the lifetime 
reproductive performance of domestic animals such as cows, 

sheen and pigs. 

The activity of a prote.n of the invention may, 

amon, other means, ho measured hy the follows methods: 

. • /• uiHn artiv'tv include, 
Assays for activin/ inhibm activity 

Kithout limitation, those described in: Vale et al . , 
Endocrinology 91:562-572, 19721 Ltn, et al . , Nature 321:779- 
182 19e6 ; vale et al.. Nature 321:776-779, 1986; Mason et 
al „ Na ture 3,6:659-663. 1985: Porege et al., 9roc. »tl. 
tod. Sci. USA 83:3091-3095, 1986. 

tr t.^rt1 l rrnr" arrivitv 

A protein of the present invention may have 
chemotactic cr chemoKinetic .ctivity .e.g., act as a 

including, for example, 
chemokine) for mammalian cells, includ 

u-Mc T-rells, mast cells, 
monocytes, fibroblasts, neutrophils, T 

eosinophils, epithelial and/or endothelial cells. 
Chemotactic and chemoHnetic proteins cen he used to 
mobiUze or a ttract a desired cell popuUtion to a desired 
site of action. Chemotectre or chemoKinetie proteins provide 
, p.rticuler advantages rn treatment of wounds end other 
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t0 tissues, as wen as in treatment - — 
ct-ons. ,» — — " * Ph ° CVteS ' 

epCi de has atactic activity for 
A protein or peptide nas 

. oac ticular cell populat ion if it =an striate. drrectly 
o : .directly, the drrected captation or — ° 

f hlv the protein or peptide has the 
M ll population. Preferably, P 

. , Hirpr ted movement ct ceiib. 
ability to directly stimulate directe 

. ,- r protein has chemotactic activity for a 
Whether a particular protein 

, us can be readily determined by employing 
population of cells can 

HHp ir any known assay for ce-i 
such protein or peptide in any 

chemotaxis. inven tion may, 

The activity of a protein o- the 
.ong other means, be measured by the following methods 

^ tor chemotactic activity (which wiU 

■ , h -t induce or prevent chemotaxis) consist 
identify proteins that induce 

i-hP ability of a protein to induce 
o* assays that measure the abili.y 

. tior cf cells across a memorane as well as 
the migration cr cei 

. - protein to induce the adhesion of one cell 
ability of * protein 

suitable assays tor 
„ t w r C pll popu-ation. Suitaoie 
population to another cell P 

_.t and adhesron include, without ~ 
desc . lbed in: Current Protocols rr — ,y, Bd hy 

n.c EM Shevacn, 
■ u« a v D H Margulies, t.u. 
Coligan, A.M. Kruisbee<, 
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Publishing Associates and Wiiey- 
u r Pub Greene Pub-isnxny 
W-Strobei, Pub. beta 

(Chapter 6.12, Measurement of alpn 
Interscience (Chapte _ 

„ 6 U 1-6.12.28; Taub et al. 

10 3:140-146, 1995; 

\ talE ur J. Immunol. 25: 1744-1748; Gruber 
Muller et al Eur. ^ 

^ ,on 1994; Johnston et ax. 
of Immunol. 152:5860-5867, 1994, 

Immunol- 153: 1762-1768, 1994. 

. . the in ver.ticn may also exhiDit 
A protein of trie 

h static ot — lyt ic activity. As . tes.it, sue, a 

" ted l0 i, tsetui in treatment of various 

— u ZZ l — — such 

coagulation disorder- 

v . or to enhance coagulatxon and other 
as hemophilias) or 

,.nts in treating wounos resulting 

A ,otern « the —on „ay aiso 

n: ~ ^ « — — ^ ° £ 

and for treatment and prevention o- condi 

infarctlon of 

suiting therefrom (such as, 

. antral nervous system vessels (e.g., 
cardiac and centra. ^ ^ 

The activity of a protein of the 

a k„ 1-he following methods: 
ro on g other »eans. be .eastred by the 

Assay for he»ostatrc and thro^oiyttc acttvi 
include , „ it hoht ii^atio, those descrrbed an: -et et 

nl 26-131-140, 1986; Burdick et al., 
al j Clin. Pharmacol. 26.131 

" . ' . Res 45:413-419, 1987; Humphrey et al., 
Thromoosis t^ es • 
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s . n .„ (1Ml „ SchauO. M**-*" » St< * 7 - 
Fibrinolysis b. u 

474, 1988. 

A pr otem of the P-ser, invention may also 

, te .cavity as receptors, receptor ligands or 

^ interactlon5 . 

inhib i,ors or agon,, oi 

- moles o^ such receptors and ligands include, 

" X P , nd their ligands, receptor 

Limitation, cytokine receptors ana 

anG their ligands, receptor phosphatases and thai. 

inter ac tl ons and 

r-ceptors involved m cell ce 
ligands, recepuuj-o u Ur 

their Uganda (including without U*rtatron, 

- (s ucn as seisins, Interna and their 

adh esion .o-ecufes <aucn ^ ^ 

lioaods. and receptor/ iigand pairs 

9 . M „ ard development of 

antiaen recognition ar.a 
presentation, antigen OIS and 

„ ,„ a „d h«cral responses,. Recept 

tar aiao oseit, £ or screening of 

r: U Led, motors of the — 

, the present invention (including, 

— • ^ Pr0tei ° " t ; eceptors and Uganda, 
„ U»rta«on, fragments 

v, a useful as inhibitors 
themselves be useful 

interactions. inven tion may, 

The activity of a protein of tfc- 

i hv t he following methods: 
mpa ns, be measured by tne 
among other means, activity 

for receptor-Hgand activiuy 
Suitable assays for rec y 

include ^ f— «- — *" CUiren - 
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a m Kruisbeek, 
*a hv J E. Coligan, A.M. inlu 
r _ nrols m immunology, Ed by J . t> . 

Protocols i.i Greene 

e m Shevach, W.Strober, Pub. 

°- H - - wnev-mterscience (Chapter 7.23, 

Pub lishing Associates ana WUey 

, of Cellular Adhesion under static 

7.23.1— >, ra,ai ^ u8:11 ,- 

84: 6864-6868, Bierer et -• ^ 

^ V-mmunol. -hods ,S :59 -68, 

1989; Stoltenborg el a-, 

i cel l 80:661-670, 1995. 
199 4; Stitt et al., -ell 

Lns of tie present invention ,ay also exhibit 
Proteins or tne y 

t» inti—V response, by 

- ■ tactions (such as, for sample, cell 

inhlbi U, or P1O.0U, c— « « 

nrn , eS s, inhibiting or P 

of other factors activities 

« Proteins exhibiting such acti 
inf lavatory response. Prote 

h U5ed to treat inflammatory conditions 

. , including without limitation 
■ or acute conditions), mc-uan y 
chronic or acute 

+• oH with infection (such as sept J. 
inf lammation associated with _n 

, v-ocm-nse syndrome (SIKb) ) , 
5 e P sis or system infU-ecory resp-n, 
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rejection, nephritis, 
_ ,- t p d hyperacute re J ecLlu 
corupiement-raediatea yf 

n in-nrv inf larcmatory 

cytoKine or che^okine-induced lung xn.ury, 

u . disease or resulting from over 
bowel oxsease, Crohn's disease 

crrh as TN " or IL-1. Proteins of the 
production of cytoKmes such as TN- 

be useful to treat anaphylaxis and 
invention may also be useru 

^sensitivity to an antigenic substance or *aterral . 

In addition to the actavU.es descried above for 
^oi.icai treats or predion o £ ~ a protean 
of thB mention »a Y e X hrdrt other Katies 

tuIto t inhibitory activity „ actrn, on tcor or -.-.r 

tissue by inhibiting formation of tissues 
precursor trssue, oy 

4-v> /curb as, for example, oy 
neoessary to support tumor growth (such 

• , hv causing production of otner 
inhibiting angiogenesis) , by causing 

by suppressing, eliminating or inhibiting factors, agents or 
cell tyoes which promote tumor growth. 
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Qth^r_^cJiixiii£S 

h protean of the inventron my also exhibit one or 
more o £ the ioUo.rn, addrtionai actrvaties or ejects: 
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ir£ectioas ag ents, IncluOin,. — U Bl ta.cn. -terta, 
vicuses , „i an. other parses; -CU. ■ — 

iiKltatl on, her 9 ht, wer,h,natr dor. ,* ^ « 
to lean „ tl o or other Ussue Potation, or or,» or b od 

, . as f0 r example, breast 
cihaDe sucn as, 
part size or snape 

^•on chanae in bone form or shape), 
auamentation or diminution, change 

^ bio „ or .-a, cycfes o, effect. 

the (tniW of -e o, »» — — « , the 
„ rtlia — — P— 1 - UtUlZa "- 1Dn ' 
sto _ or — of dretary Uprd. P-e, 

mirerals, cofactors or other 
carbohydrate, vitamins, minerals, 

■ ! factors or component (s) ; effecting behavioral 
nutritional factors o 

— — umitation ' app ; ' 

llbldo , ...... — — disorde ; s ; 

r .including deo.ess.ve disorders, and violent 
depres siot .mcludig 

behaviors; providing analgesic effects 

^^ffPT-entiation and growth ot 
reducing effects; promoting dif ferent.at 

, rells in lineages other than hematopoietic 
embryonic stem cells m 

i or endocrine activity; in the case or 
Uneages; hormonal or endocrine 

„f t-hP enzvme and treating 
^rrectirq deficiencies or the enzyi 
enzymes, correcting 

defl ciency-related diseases; treatment of — - « 

^^Hasis); immunoglobulin- 
(cnrh as for example, psoriasis;, 
disorders (such as, lu 

i fho ability to bma 
, nrh for example, the aDimy 

like activity (such as, 

. ntl „ M or cogent,; and tne ahility to act as an 
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r to -aise an immune response 
antigen in a vaccine composition to .-ise 

pntitV which IS 

against, such protein or another materiai or 
cross _ rea ctive with such protein. 



Examples 

ThP present inventron Is specific^ illustrated 
in m ore deter! bV the follow Espies, but B-ples ate 

r- invprion. The basic 
not rr.tended tc restrict the present m-en.ro 

. ... u ^ regard to the recombinant DNA and the 

^ rri pH out according tc the 
enzymatic reactions were carried 

rlnnina * Laboratory Manual", Cold 
literature ["Molecular Cloning. A 

SDring Harb0 r Laboratory, ■ Unless otherwise stated 

rest rrctron en^es and varrous „cdr £y rn g enzy.es to be used 
„ er e those arable £ ro» -are Shuro. The but.er 
ccposrtrons and the reaotron conditions £ or eaoh o £ the 

as described in the attached 
enzyme reactions were as descri 

carried out according 
irs tructions. The cDNA synthesis was carried 

, P (Kate S et al., Gene 150: 243-250 
to the literature [Kate, 

(1994)]. 

«f rDNAs Encoding Proteins Having 
(1) Selection of cDNAS t-i<-u ^ 

Hydrophobic Domains 

T „e CDNA Ubrarres constructed fro. phorbo! ester- 

ii liriP U937 (ATCC CRL 
striated hietrocytrc 1W ho» ceil Une 

1SM , 1-u-h thymus (Clontech, ano h»an unreal 
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cord blood mRNA were use, as c DNA ^ from 

Full-length cDNA clones were selecte 

u - Q h,se sequences thereof 
i;Virpries and the who_e base sequ 
respective libraries 

n5fmct a homo-protein cuna 
wer c determinea to construct 

of the full-length cM» clones. The 
COnS1Sting ofileS were determined for 

— iU :r r - — 

the proteins encode. by 

— - - h - protsi - ■ : ; , i »o, M., 

151 . 105-132 (1962.1 to examine the prea-n 

ain A done that has a hydrophobic region 
hydrophobic domain. A =1 transBe „brane 

.rf as a secretory signa- or a 
be in, assumed as ^ 

do^ih in the a.ino acid seguence of the 

selected as a clone candidate. 

. ■ u„ in Vitro Translation 
, 21 Protein Syntnesis by In vui 

. u.-rino the cDNA of the present 
The plasmid vector be«nng tne 

sed for in vitro transcription/translation 
invention was used for i 

. kit (Promega). In cms 

wit h a T N T rabbit reticulocyte lysate 

case .^methionine was added to label 

' . th a radioisotope. Each of the reactions was 
0 Product with a ^ 

tn the protocols attacneo 
carried out according to tne v 

carri ,_. . ^ ,- n the reaction 

am s of the plasmid was sub 3 ected to 
Two micrograms of tne y 

■ -ha reaction solution 0, a totai 
o c for 90 minutes m uhe reactio 
at 12 5 ul u of T N T rabbit 

f ?=, ul containing 12.3 Ui m 
volume of 2b ui , ai - a rhed 
. 0 5 ul of a buffer solution <at,ached 
25 reticulocyte lysate, 0.5 ul o 
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■ „ a rid mixture (without 
to .he kit), 2 pi oi a" »™> 

. , ?ul „f i-S^thionine (—ha- <0 . 31 MB,/pl» , 
■aethionrne, , o£ T „e 

0 5 o£ T7 RNA polymerase, and 20 .1 

. ent ir . the presence or a t-srane systea, -a, car.-, 
" P dd 25 1 oJ a canine pancreas rarcrosce .racrron 
nn t bv adding Z- 5 ^ x 

^ To 3 Hi of the "action 

he reaction system. To J ui 
(Promega) to cue 

jj.j 2 ul of the SDS sampling buffer 
solution was added l Ui 

T- , ft i?0 mM 2-mercaptoethancl, 
Tris -hydrochloride buffer, ph 6.8, 120 

, • r o 0955- bromophenoi blue and 20. giy 
2 , SDS solution, 0.025.. 

- -resulting mixture was heated at 

The molecular weight of the translation product 

• a hv carrying out the autoradiography, 
determined by carrymy 

(3) Expression in COS"? 

k . n7i cells harboring the expression 
Escherichia cola cells 

the presen t invention were 
for the protein o- me p 
vector for the culture 

„ c for 2 h0 urs in 2 ml of the 2 
cultured at 37 C 

me dium containing 100 M /»l of ampicillm, 

^ fhP cells were then 
« u „ addec thereto, and the cen 

^ overnight. bmgie 

mltured at J ' ^ u ^ 

„ tant separated hy c— =, «- ^ 

The cultured cells derived fro. «aey *rdney. 

rt -t 37°C m the presence o£ 3* CO, in the 
COST, were cultured at 3 c 
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Dulbecco'a -dined Eagle's medrum (DMEMI containing 10, 
fetal calf serum. 1 * 10 s COST cells were inoculated into a 
6 _ uell plate (Nunc, well draraeter: 3 cm, and cultured at 
3VC for 22 hours in the presence of 5% CO,. After the medium 
uas removed, the cell surface was washed with a phosphate 
buffer solutron followed by DMEM contarning S3 * Trrs- 
hydrochloride (pH 7.5, (TDMEM) A suspension containrn, 1 pi 
of the single-stranoed phage suspension. 0.6 ,.1 of the PMEK 
m edrum and 3 pi of TBANSFECTAM" <IEE1 was added to the cells 

I*. ^ a t- iTc for 3 hours in the 
and the cells were cultured at 37 C 

presence of 5% CO, After the sa.ple solutron was re.oved, 
the cell surface was washeo with TDMEM, 2 red per well of 

me fol . a i ralf serum was added, and the 
DMEM containrng 10% fetal calt 

cells were cultured at 37'c for 2 days In the presence of 5% 
cc After the medium was exchanged for a medium containing 
(■^cysteine or I »S1 methionine, the cells were cultured for 
one hour. After the medium, and the celis were separated eacn 
other by centrif ugation, proterns in the medium fraction and 
the cell membrane fraction were suoiected to SOS-PAGE. 
(4) Preparation of Antibodies 

s plasmid vector containing the cDNA of the 
piesen: invention was oissofved in a phosphate huffer 
solution (EBS, - Nad, 2.68 mM KC1, 8.09 mH Na..HP0., 2 

m KH-PO,, pH 7.2) to a concentration of 2 pg/ul . 25 pi each 
total of 50 Pi, of the thus-prepared plasmid sofutron in 
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^r^red for one month at 
Mter siir .ilar injections were repealed 

blood „ .« « ^ t. coa^a c - 

h -t 8 000 x g for five minutes to obtain 
and then centrifuged at 8,000 g 

^ ^ ^ the supernatant to a 
£ supernatant. NaN. was added -c 

* o 01* and the mixture was then stored at 
concentration of 0.01, and 

<= n antibody was confirmed by 
4 . c The generation of an an.iooo, 

_tainmg of COS, cells into wh.ch the corresponding 
vecror had been introduced or by Western blotting using 
cell lysate or a secreted product. 
(5) Clone Examples 

< HP 03394> (SEQ ID NOS : 1, 11, »d 21) 
Determination of the whole base seguence of the 

• rt of clone HP03394 obtained from cDNA library of 
cDNA insert of clone 

0£ . 45 . bp , -ungate. re g ion, a X020-* - a 

; onsistin9 a, 33, — «*, res^s an. ^ 

. . af the N _terminus and one putative 
putative secretory signal at the 

d .am af the C-terminus. Figure 1 depicts the 
transmembrane domain at tne 
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v, . larcl er than the molecular weigh". 
of 42 KUa that was somewhat larger 

_u npTr Application o~ tne \ 
of 36,856 predicted from the ORe ■ APP 

, . .ethod for predrctio g the cleavage srte 
rule, a metiw mature 
s^etory srgnaf segueoce. alfows to expec. the. 
prctefr. starts f- ~ne at posftron n ^ 

v of the orotem data case 
The search of tne . 

t- r^otein revealed that the 
of the present protein 
a^H sequence or r.ne f 

3 " 1^ to ho,a„ .coocvre mhibrtory receptor 

protel o was sr.rlar ^ 

(Accession Ho. *»«««) . fable 

* nf the human protein 
, , anf i sequences or t.ne 

present -nvent represent a 

for (MI) . Therein, the marks of , and P 

receptor (Mi). f the 

no acid residue identical with that 

. ^ he present invention, ana 

Pr0t6in , - n o- the oresent invention, 

siri lar to that of tne protein o. 

, in, sHared a homology or 46.2c 
ThP both oroteins snareu 
respectively. The oor. . 

rsf 936 amino acid residues. 
in the K-termmal region of 236 am 
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Ml DKEESPAPWDRQNFLEPKNKARFSIPSMTEDVAGRYRCYYRSPV^QPSDHLtUWGA 



. *. • • *• * 

**. *** *. * *• ** 



10 



HP FAKPSLSAQPGPAVS 

*****.* .*****••* 
M [ YSKPP1 SALPSPLVTSGKSVTLLCQSRSPMDTFLLIKERAAHPLLHLRSEHGAQQllQAEF 

, „ ,,««.« . ..«.««-»■*•*• •*- **• *■•* 

M! PMSPVTSVIIGGTYRCFSSHGFSHYLLSHPSDPLELIVSGSLEGPRPSPTRSYSTAAGPED 
"p JJAELTVSFTNF.VFTTETSRS1TASPKESDSPAGPARIJYYTKGNLVRIGI.GAV1EUUG 

Vl[ QPLMPTGSVPHSGLRRH*EVLlGVEVVSILLLSLLLFLLLt)H*RQGKHRTLAQRQADFQR 



HP FL 



AEDVJHSRRKRLRHRGFAVQRPLPPLPPLPLFRREHGGQflGGRQDVHSKGLGS 
m ppCAAEPEPKDGGEQRRSSPAADVQGENFCAAVRNTQPEDGVEMDTRQSPHPEDPGAVTY 
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25 



, nf the GenBank using the 
Furthermore, the search of the 

of ^ present cDNA has revealed the 
base sequences of the . 

F-v^t- shared a homology of 90c 
n«n of seauences tnat shareu 
registration or seuu 

mo AA308708) among EMS. 
(for example, Accession No. 

HO " eV "' Lt tEey enco* 0» sa.e protein as tne 

judged whether or not they 

Dro tein of the present invention. 

<HP03395> (SEQ ID NOS: 2, 12, and 22, 

t „ f cI one HP03395 obtained from cDNA library of 
cDNA insert cf -i° ne 
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, h th P ctru-ture consisting of a 84-b P 
4.- ,»,c rpvealed the suu-^"- c 
human tnymus revea 

a 1464-bp ORF, and a 716-bp 3 
5 » -untranslated region, a 1464 Dp 

= nrotein consisting or 
untranslated region. The ORF encodes a prote 

«ld residues and there existed at least six 
487 ammo acid resiuu 

P , t a ti ve «— . — 2 .r:; Ky , 

. * a translation product 
resulted ir. formation of a transia 
translation resultec 

of high molecular weight. 

The search of the protein data base using 

„t nrotein revealed that the 
arl no acid seguence of the present protein 

" sent protein had additional 106 amino acid residues at 
present pruucxn 

«. .nus as compared with human putative protein C3. 
the N-termmus as 

(Accession No. AAC360C7). 

rhe sear ch of the GenBank using the 
Furthermore, the searcn 

s Qf the oresent cDNA has revealed the 
base sequences of - 

that shared a homology of 90% o. 
registration of sequences that 

lp Accession No. AA182534) among ESTs. 
m ore (for example, Access 

. p thev are partial sequences, it can not be 
However, since they are p 

not thev encode the same protein as the 
judged whether or not they en 

protein of the present invention. 

<HP10685> (SEQ IDNOS: 3, 13, and 23) 
Determination of the whole base sequence of the 

i a structure consisting 

Hili-al cord blood revealed the structu 
human uiubili-ai 
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TftQ-bD ORF, and a 1084 
of a 34-bp 5' -untranslated region, a 789 bp 0 

The ORF encodes a protein 
bp 3 ' -untranslated region. The 

• n acid residues and there existed a 
consisting of 262 ammo acid 

. the N _ t erminus and one putative 

nutative secretory signai at the N t 

P „« Fiaure 3 deoicts 

= +• the c-termmnus. Figure 
transmembrane domain at the 

the ^— — ° bt - ; y vi I 

, M -^, - - — ' — ir pr : 

addl ,„ n o f a U* « t h e patron * a pro-. 

• S ite at which N-glycosylation may occur 

of this protein one site 

rul e, a »et h oo tor Pectin, t h e orea^e arte o £ 
protein starts fro. serine at positron 26. 

o£ che present =» - -a,- - " 

However, since they are 

Accession No. AA448745) among ESTs. 

, it can no. be judged whether or not they 
partial sequences, it can n 

, ■„ as the protein of the present 
encode the same protein as the p 

invention. 

<H P10686> (SEQ ID NOS: 4, 14, and 24) 
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^ the whole base sequence of the 
Determination or the wn~ 

t of clone HP10686 obtained fro, cDNA library of 
cDNA insert of clone struct ure 

n line U937 revealed the 
human lymphoma cell line 

. of - 19 -bp 5' -untranslated region, a 501-b P ORF, 
consisting of a 19 bp g 

l207 _ bp 3 ' -untranslated region. The 
and a 120/ op j ,. 

residues and tnere 

■ Hnn Q f 166 ammo acia 
protein consisting or 

Lsted three putative ««— — — • — 

dep , c ts the — Pr0m °' 0b " iMd 

j_u j nf the present protein. 
he Kv - e -Uoolittle method, of tne p 

' ^ rprBank using the base sequences 

The search of the GenBank using 

fhp reqistration of 
o£ the present cDNA has revealed the re, 

tnat shared a h-oKW of ^ or .ore <for example, 
sequences that sharea 

„ T However, since they are 
M,-a AT275139 among Ebis. 
Accession No. AI^/oi 

lt can not be judged whether or not they 
partial sequences, it can n. 

, in as tre protein of the present 

encode the same protein as the p 

invention. 

<FP10689> (SEQ ID NOS: 5, 15, and 25) 
^termination of the whole base sequence of the 
. . t of clone HP10689 obtained from cDNA library of 
cDNA insert of consis ting 

™ni lical cord blood reveaied the struc.u 
human umbilical cui 

loM-hn ORF, and a ooo 
of . 31 -b P 5-untranslated region, a 1251 bp 

bp .-.translated region. The 0 R? enoodes a protein 
M 0£ 41< _ aord residues aad there e.sted on 
putatlve t — ane do.ara. ^ S deprc s e 
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hri of the present protein. In vitro 
Dooltttle method, of th . traMlat , on produ ct 

translation resulteo in formation of a translate 

w smaller than the molecular 
of 44 ©a that was somewhat smalle 

i_u npr in this case, tne 
we.ght of 46,451 predated from the ORF. 

tpd to -he formation of a proauct of 
addition of a microsome led to the 

• , he re exist in the ammo acid sequence 
48 kDa. in addition, there exist 

, • two si^es at which N-glycosylation may occur 
of this protein two si.es 

. t potion 160 and Asn-Met-Ser at position 
(Asn-Gly-Thr at pos-tio.. 
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strlct o Sldl ne synthase ^cess.on Ho. A*C2 

shows th e prison „a ml no ac id secue.es o t 

«.. AT , (HP) and Araoidopsis 
* n rp«nt invention im j 

numan protein of the presen 

tnaliana putative strictosidme synthase (AT) 

thaliana v residue 

m ar*sof-, and. represent a gap, anam.no 

ide ntical with tnat of the protein of the present mven ion 

the present invention, respectively. - hoth proteins 

f 37 4 . in rhe entire region other tnan 
shared a homology of 37.4, 

the N-terminal region. 
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MMKLLI.VVAT 

;SPIDPQPLSFKEPPLLLGVLHPNTKLRQAERLFENQLVGPES 1AHIGDVMFTGTAD 



AT 

HP LES 



, **** 

5 AT SVA, 1FSV7DLSGEGPKHGGESMLTVQIPDFRL1PTTGALGPESFVFDFFGDGPYTGLSD 
HP GRVVK-LENGE1 c G-SGPCKTRDDEPVCGRPLGIR-AGPNGTLFVADAY 



-LENGEl ETIARFG- 

. * ** * 

WTTSAREGCEGPHEHQRTEHVCGRPLGLAFDKSTGDLYIADAY 

YFTDSSSKWQRRDYL 

******* .***.*. 



AT GR I VKWLANESRWI DFAV 
10 HP KGLFEVNPWKREVKI.LLSSETPIEGKNMSFVNDITVTQDGRKIYFTDSSSP'QRRDYLLL 

AT MGILKVGPTGGVANQVLPRF 1.NEALRFTNSLDINPRTGVVYFTDSSSVYQRRNYIGA 
HP VMEGTDDGRLl EYDTVTREVKVLLDQLRFPNGVQLSPAEDFVLVAETTMARIRR V 

* * *^. • *' * * ' 

, 5 AT MMSGDKTGRLMKYDN-TKQVTTLLSNLAFVNGVALSQNGDYLLVVETAMCRILRYtL.NET 
" HP YVSGLMKGGADLFVENMPGFPDNIRPSSSGGYWVGMSTIRPNPGFSMLDFLSERPRIKRM 

* . *. * 

* * *******. . • **** ' * ' 4 ' 

AT SVKSQSHDNYEIFAEGLPGFPDMKRSPRGGFWVGLNT KHSKLTKFAMSNAWLGRA 
HP I FKLFSQ-ETVMKFVPRV SLVLELS-DSGAFRRSLHDPDGLVAT Y J SEVHEHDGHLV 

***** *« ^ *' 

^ ^ ** ***. . 

20 AT ALGLPVDWMKVHSVVIARYNGNGHAVRLSEDSGVILEVFEGKNENKWISISEVEEKDGTLR 

HP LGSFRSPFLCRLSLQAV 

. ** . . ** 
AT VGSVNTPFAGMYR1 
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i nf th e GenBank using the 
Furthermore, the search of the 

co n- cDNA has revealed the 
r>- the present CLIl,n 
base seances o. ^ ^ ^ 

^ camipnres that snatt:^ 
registration of sequences 

- rtn mo AI750995) among ESTs. 
_ p (fQr example, Accession No. 
more (to- ot b e 

• rP they are partial sequences, it 
However, since they 

■ whe -her or not they encode the same protein 
judgea whether ol 

protel „ of the presen, invention. 

<HP1069 0> (SEQ ID NOS: 6. 16. and 26) 

oe^inaUon 0, the whole oase se q aence ot the 

t o£ clone H P 1«6 5 D obtained fro. * ^ of 

consisting 

..,,„, cc rd blood revealed the sir 
human umbilical ccra 

a 3 54 -bp ORF, and a lbus 
of a 27-b P 5' -untranslated region, a 

° f The ORF encodes a protein 

hn 3' -untranslated region. The 

bp ^ fhpre existed one 

. , ina of Ul ammo acid residues ano there 
consisting Ficure 6 

■ a - at the N- terminus. Figure 
nnrative secretory signa- at tne 

putative o unfile, obtainea 

dep ,ts the h^ophooi^/h^ophidtctt, Pto tl 

k . , n f the present protein. 
_ Kvte-Doolittle method, of tne f 

^ ■ esulted in formation of a translation 

vitro translation resulted 

product of 15 - that was somewn.t 

. h , cf 12 64 7 predicted from the ORF. In 
secular weight of 12,6 

case , the addition of a microsome led to 

t U KDa plication of the (-3.-D • ^ 

product <u H ' » secretory signal 

£or predicting the cleavage site 

«rt that the mature protein starts 
allows to expect tnat 
5 sequence, allows 
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tic* aspatttc acid at position 23. 

The search of the GenBank using the base 

i.H the registration o£ 

« -hat shared a homology o, 90 o 
sequences -hat si are 

~„ P-qTs However, since uu * 
7\ t\o i 5334 ) among Lb is. 

part iai seguences, <= ^ ^ ^ 

encode the sa»e protetr. as 

invention. 

t n 0 f the whole base sequence of 
Determination of tne 
0 j fmm cDNA library of 

. p . t of clone HP10694 obtained from 
,DNA msert struc ture consisting 

„ liral cord blood revealed the 
human unbilica. ^ a 955 _ 

, ,40-bp 5' -untranslated region, a 97b 

° f 3 24 " The ORF encodes a protein 

bD 3 ' -untranslated region. 

. Df 324 amino acid residues and there 
15 consisting of 324 ? 

ieast seeen potato «— - - ' by ^ 

the ^ophohicuv/nv-phiucrtv P^ ie ^ 

«f the present protein- 
KVte-Ooolittle method, of the ^ 

tra nslation resulted in formation of 
20 of high molecular weight. 

The search of the GenBanK using 

i»h the registration of 
v. nresent cDNA has revealed the 
o£ the f 90 , or more (for example, 

r-h-r shared a homology or 90 o or m 

since they are 

session No. AI24564,. among ESTs. 

it can not be judged whether or n 
25 partial sequences, it can 
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, n , tbe protein of the present 
encode the same protein *s the 

invention. 

<H P10696> (SEQ IDNOS: 8, 18, and 28) 

. nf th e whole base sequence o: the 
Determination of th- wnu 

, , cl cne H ?1 0696 obtained fro* cDNA library o £ 
cD NA insert o£ clone 5tructuI e consisting 

K-Ur,l cord blood revealeo the structure 
hOT an umbilical 

o{ . 94 -b P S-ur.transiated re,ion, P 

Thp ORF encodes a pro>- 
v, V -untranslated region. The 

bp 3 untrai existed one 

. ,. p3 of 137 ammo acid residues and there 
consisting of N _ terffi , n us. Figure 8 

,, tive transmembrane domain at the 
putative unfile, obtained 

„ • ts the hydrophobicity/hydrophUicity profile, 

^ thod of 'he present protein. In 

u rhP Kvte-Doolittle method, ot 

by the Kyte u translation 

translation resulted in formation of 
vitro transiat the 

, rt o- 2C kDa that was somewhat large 
product o. ^ 

• wr of 14,492 predicted from the ORF. 
m0 lecular weight of 14, sequence s 
The search of the GenBanK using the base 

revealed the registration of 
n * the present cDNA has revealed 

, ln „v of 90* or more (for example, 
«-v,=>t- shared a homology or »u- 
sequences that sharea 

. No D31289) among ESTs. However, since 
Accession No. D312 ^ 

raq it can not be ^uogeo whether o 
partial sequences, it 

<- „ the protein of tne t> 
encode the same protein as 

invention. 

<H P10697> (SEQ IDNOS: 9, 19, and 29) 

. nf th e whole base sequence of the 
Determination of the 

■ . „oH from cDNA library of 
cD N P . insert of clone HP10691 totaled 
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lpd th e structure consisting or a 81 bp 
human thymus revealea the 

• n , 936-bp ORF, and a 913-bp 3 
5' -untranslated region, a 9Jb d P 

r^mfein consisting of 
■ „ ThP ORF encodes a protein 
untranslated region. The OW 

aT ,ri there existed a putative 
31 - ammo acid residues and 

• , a t the N-termmus and one putative 
secretory signa, at 

, hc inner portion, fciguie 
transmembrane domarn in the 

Hobicity/hydrophiUcity profile, obtameo oy 
the hydrophobicity/ny . 

... H of the present protein. In 
Kvte-Doolittlc method, of tne P 

resulted m formation of a translation product 
translation resulted ^ 

, 37 kDa that was somewhat larger than the 

, the ORF in this case, the additron 
o£ 33,901 predicted from the ORF. 

of . „me led to the formation of a product of » • 
In addition, there e.st In the amino acrd 

. ,„ 5ites at whtch H-nlycosyiatfon may occur ( Asn 

„. « — «. — 

„ posiUon 10 , .n-Fhe-Ser at position 1, ^ - 

135 and Asn-Ile-Thr at position 190). 
Thr at position 135 ana 

, th e rule, a method for predicts the 

Replication of the „ 
l ava, site of the secretory slgna! sequence, allows t 
l p Jthat the mature protem starts from phenylalanine at 

position 33. sequences 
The search of the GenBank using the base 

i a t-he registration of 
o£ t be present cDNA has revealed the 

that shared a homology cf 30% or more (for example, 
sequences that shared 
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it ran rot be D udged whether or not they 
partial sequences, it can not nc j 

t-o-n as the protein of the present 
encode the same protean *s the P 

invention . 

<HP 10699> 1SEQ ID NOS: 10, 20, and 30) 
Determination of the whole base sequence of the 
cDNA insert o £ olone HF10699 obtained from cDNA library of 
h „an u^ilical cord blooa revealed the structure consrstrng 
of . 4 _ bp 5 . -untranslated regron, a 1632-bp ORF, and a 256- 
b[) 3. -untranslated region. The ORF encodes a protern 
consisting o £ 543 amino acid residues and there existed at 
le ast six putative transmembrane domains. Figure 10 deprcts 
the hydrophobicity/hydrophilicity profile, obtained by the 
Kyt e-Doolittle method, of the present protern. In vrtro 
translatron resulted in formats of a translation product 

15 of hioh molecular weight. 

The search of the protein data base using the 
amino acid seguence of the present protein revealed that the 
protei n was stmriar to Caenorhabditis slogans hypothetrcal 
pro tein C!5H9.5 (Accession No. MU352657, . Table 4 shows the 
comparison between ammo acio sequences of the human protern 

(HP) and Caenorhabditis elegans 
of the present invention (HP) ana 

hyP othetrcal protern C15H9.5 . Therein, the mar.s of -. 

. and . represent a gap, an amino acid resrdue rdentrcal 
with that of the protern of the present invention, and an 
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„inn o-- 461 amino acid residues 
~f n in the region o. 
homology of 33. a- 

oth „ th a„ th. «™1 *n d C-ten.ina! regions. 



Table 4 



HP 



^ RR C L O R CSP^Ra L Va l ,CCSCK,HKU L rOBK™ 1QLN SP0 F VT N CS,, 



20 



„ PE , EL SVU L CU E *EEKS 1 ,VCKS LSR V B SC R V R SVST R OP« PW KNSSSP,.V,.UN 

* * ** *• • * 

***** 

ffVsn ,CP 0 VLTCTVRa«0VI0^S-L0SS 1 T R CV0SN P - m cag< 1 T W V MI ^ 
HP ™ La V Q V R KVO F «T L K 1 - FP 0aPB»PS^ L - P KP0 A TV P »™c,, G T S MS-KPK 

^ # * ***. . * • • * • • * 

„ PSTPA V W .PS0 M LV F C L S„ L NNSV*S F HVV,OS Q » E - E C 0 VS LN >-HNC*SVPO- 

, » , .. .«.. * ... 

„ p . KE „ PF0I TV mE ^ FE S^MP~«C FLft A0 IF «VS. L CR™ 

* ** .*.**** 

CE SDRVAVDLTVDLVERNKHSYLSLQEI AKPE1YLYMS I LYFGLAVYWSHLLCRSNSEN I YR 
HP 1HWLW/\AI.A F TKSISLL F 11SINYY F 1NSQGHP1EGI.AVMYY1AHLLKGALL F ITIALIGS 



25 HP 



* . * **. ***. ***** *** *• ***" 

CE VHKPMAVLV F LK.M.SV FF HGLfJYY F LSKYGMQKEI*AVLYYlTHLLKGl.LL F GTLILIGT 
c » AFI KYV L S0REKKV F G I V.«U«AYnl E SRE E GASOYV 1 .,K EI ^VDUCCG 
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*** *.*... 



*** . *. *. **• • 



, *. **....**.-■ * 

CEOTPIKQ aTD™KVWV L P«V 1 DNnuaNES E ,OT««WU ( LHV I1 ,.>CCA 
HP AILFPVVWSIRHLQDASGTDCKVAVNUKLKLFRHVYVMV ICYVYFTRnA'^LQVAV- 

* *. * **. . . ***- • • * 



15 



**. **. ***. . *• 



HP 



****.** ....****•*• 

. PFQWQWLYQI.LVEGSTUFFVLTGYKFQPTGNNPYLQLPQE 



CE LVAFPTVWS 



20 



* . ** ** 

CE KVLKPHFCGAKIPN 
HP DEEDYQMEQVMTDSGFREGLSKVNKTASGRELL 



*. ***. . . ****' *• 

NITHLMPVNLQftTI^AAVEMVTFAFFllVGYKFRPANSHNYLLLNSO 



CE FDSYDVETSPK 



EDRKDKENNEQE1DEQFLTKAYSDANVSRRLVSDESSNNQTDYPHQR1L 



rrh n f the GenBank using the 
Furthermore, the search of tne 

p.vj7\ has revealed the 
n * the presem cDNA has 
base sequences o. P 

^-r shared a homology of 90c or 
reaistration of sequences that shared 

g • Nn R11941) among ESTs. However, 

mo re (for example, Accession No. R1194U 

no « it can not be Dudgea 
sinco they are partial sequences, it 

j the same protein as the protein 
whether or not they encode the same 

of the present invention. 
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INDUSTRIAL APPLICABILITY 

The present invention provides human proteins 

DMAs encoding these proteins, 
and eukaryotic cells 

expression 



having hydrophobic domains, 

vectors for these DNAs 
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v of the proteins of the 
. „ these DNAs . Since ah of 
expressing thes membrane, 
,rP secreted or exist in rn 
" UM1 t[ be p rotefns c-t»Hi M the 

they are considered 

■ and/or the differentiator, 

of ^ present lnventio „ oan be 
Ac cordin gl y, the proteins ^ carcinostatic a,ents 

employee as pharmaceutical . ar . d/o r the 

r to control the proliferation 
which act anugens for preparlng 

of the cei-L5r u - 
differentiation ^ ^ of the present 

antibodies against tnese c 

n be utilized as probes for 
invention can v Furthermore, 

sources for the gene therapy- 
diagnosis and gene - pro tems in 

v, utilized for expressing these 
the DNAs can be utilize ^ 

Cells into whicn rn« 
large quantities. - uti lized for 

s these proteins can oe 

ir '"° dUCBd " £ T correspond^ receptors or l^ds, 

detection : no., -n — *~ and th : 

screening of nove utilized 

a „f the present invention can 
like . The antibody of the P ^ ^ 

miantification, purification 
for the detection, quant it i 

• nf the present invention. 
of the protem of the P genes 

The present invention also 

t the polynucleotide sequences disclosea 

corresponding - a q£ fche genome 

-•Corresponding genes are 

that are transcribed to pr 

. are derived ana i 
polynucleotide sequences regu lated 
. , 0 f the genome necessary for the 
25 contiguous regions of -he g 
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, corr esoondir. g genes tay therefore 

„ t not limited to coding sequences, 

include but ate introns , 

alternatively spn<^u 

—*:ZZ Z silencer ot suppressor element, 

peters, enhance. ^ „ uh 

- P ° nQing ; t ' sequence — 

known -ethods using bes qi 

«-. - - r -~ - 

other sources of genoro 
genomic libraries or othe Anarate d from the 

ne „ is a gene that has been separated 
"isolated gene genome of 

ad:a cent coding sequences, if any, pres. 
th e organism fro, which the gene was iso a e 

■ m c that have enhanced, recacea, 
Organisms that n 

f the g ene,s, corresponding to 

" Pie " i0 " ces di sclosed herein ate provided. The 

poiynuoleotide sequences ^ ^ 

rrone expression can ^ 
de51 red Change m gene ^ ^ 

th e use of antlsense polynucleotides 

and/or clea ,e the * ^scribed fro* «- ^ < ^ 

l994f Trends Pharmacol. Sci. 

0 Morris, 1994, u _ 22; and 

v *1 1997, Biochem. Mol. 
Lavarosky et al • , ^g. 

, 199 8, Prog- Nucleic Acid Res. Mol. Biol. 
Hampel, 199b, reference herein). 

K . . are incorporateo by rere 

^ eniC Snl t Polynucleotide fences ^closed 

25 corresponding to tne p 
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ne . lc - «. — — d " ukin ; e 

g are provided. 

, h cells and their progeny, are P 

transformed cells * , 

. . that have modified genetic control 
Transgenic animals that 

nr reduce gene expression levels, or 

that « « — ; no o 649 464 B1 , 

are also provided (see European Paten. 

herein) In addition, organisms 
i Wtl rp^prence herein] . 
incorporated by re.eren 

a ie provrded in -ret tne gene,, corresponds to t 

aria, or complete, inactivated, throngh tnser ton 
Lraneoos segnences into the corresponds 

. ,r or part of the corresponds gene(s> . 
through deletion of al- or pa 

„™l.te gene fnactivation can be ac.omp 
Partial or complete geuc 

— msertton, ptef era,, folic- W incise 
0£ transposed events piaster, ^ ^ r 

90(16):7431 .^ Clarfcet al., -c. -1. ,cad. Sc. 

1 (2) : - of -** are —ted W 

u i„«nu«; recombination, 
. v ^ t-hrouah homologous reou 
reference herein), or througn 

~— - — ^ 9enet : ;;; ;: 

strategies _ et al., 1- -re 33. *.-3». - • 

ncA - 487 992; 5,627,059; 5,631,153, 
Patent Nos- 5,464,764; o, 487, 992, 

H 5 679 523; all of which are 
5 , 61 4, 396; 5,616,491; and 5, 679, 52 

, • bv reference herein). These organisms with 
5 incorporated by rereren 
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10 



15 



20 



25 



,sior are preferably eukaryotes and more 
altered gene expression are p 

i such organisms are useful for the 
preferably are mammals. Such org 

P -is for the study of disorders 

-elopment of non-human models 

of assay sys tems for the identification of moleoules that 

A , rt(s) of the corresponding 
in teract with the protein product (s) 

the protein of the present invention is 
„.,I S ] . Where the protein 

9 ,„,, the present invention 

„ en *rane-oound is a receptor, , 

rt or all of the intraceUuiar and transmembrane 
forms part or an 

„ o £ the Protein are a— ~> - the pro in 
£uuy secreted from the oeU m -hich it is expressed^ 
lntra ceUuiar an, t— e -ins of proteins of 

oan he identified in accoroance with *nowr. 
techniques for determination of such 

-t least 25% (more preferably at least 
-t-v-^t are &z recto*- 

t prefab at ieast M of the ie„,th of a 

M at xeast 75% identity; most preferably at least 
preferably, at least 

sequ enee identity is determined hy compare the ammo 

. of the proteins -hen aUoned so as to maximize 
sequences or rue f 
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• s,ma sequence gaps. Also 
j ide ntity while minimizmg seq 
overlap and identi ^ ^ prQtein 

„ ■ the present invention are p 
included m the P prefe rably comprising 8 or 

^,, in a segment preiej-* 

— S 2 0 or - V » « 

nore .ore p^r-W J ^ ios shates at 1MSt 7 „ 

„ ore ) contiguous ammo . ^ ^ lden tity; 

seance identity P— bl, • ^ ^ 

mo5t pre£ erably at -as, 95. — > 

0( , w o £ .00 oisclosed prose- polynucleotldes 
soecies homoiogs of tne 

Specj-eo -invention. As 

, , * u 4-he present invent 
arp a i S o provided by the p 
and proteins are ais protein or 

„ ies homologue' is a P 
used herein, f origin from that 

... . Afferent species of orig 
polynucleotide with - significant 

, oir or polynucleotide, du- 
of a g-en protein polynucleotide, 

to the given protein 
5eq uence .Ull^-» ' ' ^ art . Spe oies horologe 

as deterged by those of s or 

, and identified by taking 

»ay be isolateo scre entng a 

imer s free, the sequences provided here 
" lei c acid source fro, the destred specres. 

stable nucleic ac ^ ^ o£ 

The invention ais ^ ^ 

.„ th e disclosed polynucleotides 

■ „ alternative forms of 
naturally-occurring site >re 

■„ which also encode protel 
polynucleotide 

Identical, homologous, or 

polynucleotides. nucleotides with 

The invention also 

0 "a 
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10 



n r the polynucleotides 
^ r ,, t o those o£ ^ v 
sequences complementary 

disclosed herein. includes 

anr invention 

^ PreS under reduced 

ble of hybridizing under 

more pre£erabl y stun^ent condition,, 
J stringent conditions, to 

— ;; e „ ble bel o. U*» — 

conditions are shown in - ^ ^ ^ for 

conditions «. tnose thai « at " ^ a[ least 

stringent cona^ 
example, conditions and reduce d 

for example, conditions 
as stringent as, as , £or 

stringency conditions are at 
example, conditions M-R- 



WO 01/04297 



PCT/JP00/03942 



72 



Table 5 

Stringency 
Condition 



| Poly- 
nucleotide 

[Hybrid 

DNA DNA 

DNA : HNA 



i Hybrid 
I Length 
(bp) * 
>50 



<50 



and Buffer 



42°C; 1*SSC,50% 
f ormamide_ 



>50 



67°C; * — 
45 o C; i* S SC,50% 

form^ni^£_ 



KMA : WSIA 
DNA : DNA 

_DNAJ_DNA_ 
DNA : HNA 

DNA : 
RNA KNA 

DNA : DN^ 



5 0°C; 1*SSC,50% 
I for3amid^____. 

t t * ? l* ssc 

65°C; 4*SSC -or- 
42 o c . 4 xSSC,50i 

f ormamide^ 

T H *; 4*SSC 



45°C; 4*SSC,50% 
f ormamide 



70°C; 



4xSSC -or- 



^DNAJ_DNA_ 
DNA : WA 



<50 



>50 



50°C; 4*SSC,50% 
forinainide_ 
T L *; 2*S SC 
50°C; 4^SSC -ur- 
40°C; 6*SSC,50% 
f ormaiuide 

S^cT^SSC -or- 
42°C; 6*SSC,50% 
f ormaiuide 



Wash 
Temperature 

and_Butte£__ 
0.3*SSC 

TT^xTssC 
p » 



67°C; 
0.3xSSC 



* ; ixSSC 
0.3*SSC 

65^; 1*SSC 

•J, + ; 4 * SSC 



Tj * ; 4*SSC 

^TT7 2"SSC" 
5^C; 2«SSC i 




rp * ; 6 X SSC 



rj>+; 4»SSC 
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10 



15 



o( unknown sequence, poly „ucleo C ides of 
of the hyb r W Urn — Cl 7' tfe hybrld ^c-* 

dete ™rneo W o£ 0?timal se^ce 
a „ d rdentiryir., «*• OI 

co „ pl e««ntarit y . ^ NaH;P0< , and 1.2S- 

buffers; washes are P 

iS "tHaUo, «, P erarure ror 

hyb rrd, -here T, ^ ^ pairs in lengt h, 

.Hons For hyhrids less hybr ids 

equations. fG ,c b ases) . F°r 11 

tr ,. c) -2l»°t * + T baSeS> J in _ th , 

bet „een W - « — ' _ ^ , where » is - 

W ,,^-»> -«<J a „ dlN ,, i5 th e —raUon 

of sodxur, !ons xn the ny 
25 HS3O0.16SM). 
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f stringency conditions for 

Mditi r.:::::r«; - — - 

nucleotide hyoradttat. ^ cioning; R 

^ t Maniatis, ^ u ' 
" itSCh ' . M „ ar bot Laboratory Press, cold 

i mid Spring Hariri. 
Laboratory Manual, Col ^ prQtocols 

■ a Harbor, NY, chapters 9 and 11, 
Spring 1995 F .M. Ausubel et al., 

in Molecular Brology, ' inc or P orated 

inc , sections 2.10 and 6.3 6. 
Wiley & sons, Inc., 

here , by referehce „ polynucl eotade 

i ^ 151) „ f the le „ g th of the 
50V and -St preferably at ea ^ „ 6ich it 

-f the present, 
pol^lectade of ^ ,„re 

hybridues ' Tie" « — - - £e - biy at ie T 

eotid e of the present 
90% „ 95% identity, -tth the idenuty ^ 

. , . t hvbridizes, where 
mention to Whtch o£ ^ hyfcrldizlng 

determined by c«««« ^ apd 

pol y„»=leotides when airbed so 

ldentity „ b Ue *it— — 



